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CAUFORNIA STATE UBRARY

STATE WATER RESOURCES CONTROL BOARD
RESOLUTION NO. 90~67

ADOPTION OF POLLUTANT POLICY DOCUMENT
FOR THE
SAN FRANCISCO BAY/SACRAMENTO-SAN JOAQUIN DELTA ESTUARY

WHEREAS:

1.

California Water Code Section 13140 provides that the State
Board shall formulate and adopt state policy for water
quality control; and _

California Water Code Seétioh 13240 provides that water

quality control plans shall conform to any state policy for
water quality control; and

The Pollutant Policy Document for the San Francisco
Bay/Sacramento-San Joaquin Delta Estuary (Pollutant Policy
Document) contains policies directed to the Regional Boards

for the San Francisco Bay Region and the Central Valley
Region; and

The Regional Boards for the San Francisco Bay Region and for
the Central Valley Region can conform their water quality
control plans to the policies in the Pollutant Policy

Document by amending the plans to implement the policy; and

The State Board must approve any conforming amendments
pursuant to Water Code Section 13245; and

The policies contained in the Pollutant Policy Document are
designed to provide solutions to specific pollutant problems,
ensure consistency in the regulatory approach used by the San
Francisco Bay Regional Board and the Central Valley Regional
Board, and provide a basis for future regulatory efforts; and

Ali documents listed in the REFERENCES at the end of each
chapter of the Pollutant Policy Document that have not

already been received in ‘evidence, have been offered in
eVLdence, and

The Pollutant POllCY Document is part of the State Board’s
Water Quality Control (Basin)/208 Planning Program which has
been certified by the Secretary for Resources under Public
Resources Code Section 21080.5 as being exempt from the
requirements for preparing Environmental Impact Reports,
negative declarations and initial studies; and

The Pollutant Policy Document is a substitute for an
environmental document under Public Resources Code Section
21080.5, and all notice requirements have been met.
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THEREFORE BE IT RESOLVED THAT:

l. The Pollut§nt Policy Document is adopted as state policy for
water quality control under Water Code Section 13140.

2. All documgnts listed in the REFERENCES that have not already
been received in evidence are hereby received in evidence.

3. The Cpief of the Division' of Water Rights is diiected to file
a Notice of Decision with the Secretary for Resources.

CERTIFICATION

The undersigned, Administrative Assistant to the Board, does
hereby certify that the foregoing is a full, true, and correct
copy of a resolution duly and: regularly adopted at a meeting of
the State Water Resources Con?rol Board held on June 21, 1990.

i

Maukeen Marché
i Administrative Assistadnt to
the Board

At te s & bk < e

PREFACE

On July 7, 1987 the State Water Resources Control Board (State Board),
pursuant to commitments in its 1978 Water Right Decision 1485 (D-1485) and
Water Quality Control Plan (Delta Plan) for the Sacramento-San Joaquin Delta

and Suisun Marsh, opened a public proceeding to receive evidence on beneficial

uses and water quality issues for the San Francisco Bay and Sacramento-San
Joaquin Delta Estuary (Estuary). Differing procedurally from that held for
D-1485, the current proceedings will be conducted in four separate phases:
Phase 1 (Draft Document Development), the Water Quality Phase, the Scoping
Phase and the Water Right Phase. Completing the Phase I, a Draft Pollutant
Policy Document (PPD) and a separate Draft Water Quality Control Plan (Plan)

‘were distributed for review in November, 1988.

As a result of comments received on the PPD and efforts to coordinate it with
other water quality documents being developed by the State Board, the PPD has
been revised and given a separate hearing which was noticed in October 1989.
After informational hearings in Sacramento and the Bay area in December 1989,
the State Board directed staff on PPD revisions. After receiving further
comments, the State Board revised and adopted the PPD on June 21, 1990.
(Minor typographical errors and oversights have also been corrected after its
adoption. ?Water Code Section 1359; Resolution 90-16)) - :

~ Regional Boards 2 and 5 will use the PPD as a guide in updating portions of

their Basin Plans. Each Regional Board will then send its amended Basin Plan
to the State Board for approval. The PPD will establish state policy for
water quality control under Water Code Sections 13140-13147 to be used by the
San Francisco Bay and the Central Valley Regional Boards. '
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CITING INFORMATION

When citing evidence in the hearing record the following
conventions have been adopted:

Information derived from the transcript: ‘
(a) for a single excerpt from a single transcript:

I,T,XIX,123:09-125:20

T .

ending page and line number (can be
same as the starting page) - may be
omitted if a single line reference is
used
beginning page and llne numper_
volume number
1dent1fy1ng abbreviation of the information source
(T = Hearing Transcript)
identifing abbreviation for hearing phase
(I = Phase I, 6/87-12/87 (optional)
II = Phase II 1/88-6/89
PPD = Pollutant Policy Document, 12/89
WQCP = Water Quality Control Plan, 2/90—Present)

(b) for multiple excerpts from a single transcript:

I,T,XIX,123:09-125:20;139:3~8,...,146:22-147:10

o e e e T NS I

{~ L— Nth excerpt location
2nd excerpt location
1st excerpt location
——— transcript volume identification

(c) for multiple references to the same information:

I,T,XIX,123:09f125:20;II,T,I,12:02-13:10

! L— 2nd reference 1dent1f1catlon'

1st reference identification

iv
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Information derived from an exhibit:

I,SWRCB, 25,45

l page number, table number, graph number

: gxh%bit number
identifying abbreviation of the information

., Source (see Appendix C, Abbreviations
identifing abbreviation fér hearing phas;

When citing references outside of the hearing record, the

following conventions have bjen adopted:

Information derived from i
T publiished document
(a) in the text of the Document or Plan: =

Denton, R.A.,1985 |
T i
— y?ar of pﬁblication g
Or’s name or agency abbreviation
CITING INFORMATION (Continued)

(b) at the end -4 '
Plan: of the appropriate Chapter of the Document or

Denton, R.A., Currents in Suisun Bay, January 1985, pg. 4

L_ L page no.

' publication dat
, — title of document cited Lot
author’s name or agency abbreviation

Information derived from Phas i i
y e| I closing br
(a) in the text of the Document or Plag: rers,

I,RIC,Brief,s8

T

pagé number
"Brief" ;

identifing abbreviation for hearing phase

(b) at the end !
sk of the approprjate Chapter of the Document or

Phase I hearing Brief ¥ i
g of the RlFe Industry Committee, pg. 8.

|

Appendix B is a Glossary of Terﬁs.

Appendix C is a complete list o% th i
: ’ : i e abbreviations f
information sources, citations and symbols used in tggs document

identifying abﬁreviation of the information source

s o
e
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1.0 EXECUTIVE SUMMARY

1.1 Introduction

The PPD establishes state policy for water quality control under Water
Code Sections 13140-13147 to be used by the San Francisco Bay Regional
Water Quality Control Board (Region 2) and the Central Valley Regional
Water Quality Control Board (Region 5) in updating portions of their
regional water quality control plans (Basin Plans). The PPD also
identifies and characterizes pollutants with the greatest potential

biological significance in the Bay-Delta Estuary. Pollutants addressed -

in this work were selected because of their widespread or repeated
occurrence and their potential to cause adverse effects on beneficial
uses in the Estuary. The pollutants of concern are: arsenic, cadmium,
chromium, copper, chlorinated dibenzodioxins and dibenzofurans,
hydrocarbons, lead, m7rcury, nickel, organochlorines, selenium, silver,
tributyltin and zincl/. Information on point, nonpcint and riverine
sources of pollutants presented during the hearing is discussed as well
as the effects of these pollutants on public health and biological
resources. Other related issues that the Regional Boards requested the
. State Board to resolve, such as the impacts of dredging spoils,
trihalomethanes, cumulative pesticide loads and database evaluation,
are also addressed.

Widespread public concern over the vitality of the Bay-Delta Estuary
calls for definitive action to protect this important resource. In
addition to the direct effects of single-occurrence events of
pollutants being discharged or spilled into the Bay-Delta waters, an
important potential cause of impairments to the aquatic resources of
the Estuary is the cumulative effects of toxic pollutants discharged to
the system. The PPD is intended to provide solutions to specific
pollutant problems, ensure consistency in the regulatory approach used
by the San Francisco Bay Regional Board and the Central Valley Regional
Board, and provide a basis for future regulatory efforts.

Chapter 2 begins with an overview of the physical characteristics of
the Estuary and provides information on sources and loading for the
various constituents. Chapter 3 reviews the toxicological effects,
regulatory standards and reported concentrations available for each
constituent. Chapter 4 presents specific policy guidance for Regional
Boards 2 and 5 to use in amending their Basin Plans. This guidance
includes policies to establish a mass emissions strategy and to ‘
implement site-specific as well as general control measures for
pollutants. Chapter 5 establishes a program to direct monitoring, to
track the progress of implementing these policies, and improve the
quality and quantity of information needed for future policy decisions
and basin planning.

1/ This policy is not intended to address all pollutants for which objectives
are required under Section 303(c)(2)(B) of the federal Clean Water Act.
The State Board intends to establish objectives for all of the other
required pollutants in the forthcoming Statewide Water Quality Control
Pl?ns for Inland Surface Waters and for Enclosed Bays and Estuaries of
California.- ‘

1-1
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1.2

The PPD is part of the State and Regional Boards' Water Quality Control

and 208 Planning Program, which has been certified by the Secretary for.

Resources as an exempt regulatory pro i
4 gram under Public Res
Section 21080.5. Consequently, the PPD is a substitute ?ogugges Code

environmental document unde .
Section 3775 et seq. r the State Board's regufations at 23 CCR

The State Board has reviewed the PPD for signifi .
The Sta N significant or potenti
i;221£;2a321?z§g§t5 gnbghehegv;ronment and its review ofpth:ngggllxows
D s established by the PPD will not have ignifi
gg po?ent1a11y significant adverse effects on the envirg:%e:%?n1f1cant
PPgri ore, no alternatives or mitigation measures are proposed in the
o avoid or reduce any significant effects on the environment (14

" CCR Section 15252, 23 CCR Section 3720).

Concerns

During Phase I and the Water Qualit ’ i
ring y Phase of the hearin
evidence was offered about the sources and amounts of po%?uzgntgeiﬁpgﬁe

Estuary. The evidence was revi : A
reached: ‘ as r§v1ewed and the following conclusions were

3

o Several pollutants were identified at concentrations whi

g1rect toxic effects to aquatic life and may pose a tggégg ?gyhﬁ;::e
gq]th.through consumption of contaminated biota. Water quality

objectives for these pollutants appear to be inadequate or lackin

For freshwater, @hese are tributyltin, zinc, nickel, cadmium g

hexavalent chromium, selenium, copper and dioxin, For saltwater
ﬁort1ons of San Francisco Bay, these are tributyltin, zinc, cadmium
exavalent chromium, selenium, copper, silver and dioxin. | '

o Existing data indicate that the pollutants of concern in the Bay-

Delta Estuary are, for the most part, persi
' rsist i
accumulate over time in sgdimentpand'bgota. ent pollutants which

o Enforcement of water coluﬁn objecti is i
‘ ‘ jectives alone is inadequat
cgqtro]]1ng many pollutants which bioconcentrate. Tigsueelgggl
objectives are also needed, specifically, for polynuclear aromatic

' l l Y l 3 -‘ .
-]
y 1 ,y t 7 L pp 1 Se n um and

o Little information is available on the potenti i
effects to human health and biological go;mggzggegeggxgental
consequence of elevated pollutant concentrations in sediment and -
biota. This lack of information about these pollutants --
arsenic, cadmium, hexavalent and trivalent chromium, lead,

mercury, nickel, polychlorinated bi
regulatory decisignSY ated biphenyls and DDT -- hampers

o Tributyltin concentrations/measured in poorly-circulated harbors

and marinas have exceeded level :
: } i s known to cause
aquatic organisms. 5 adverse effects on

o The public perception is that pesticides pose a significant and

growing threat to the vitality of the Ba
" vi F y and Delta. Cu
understand1ng of pesticide dynamics in the Bay and De1tar2§n§imited

1-2

1.3

o The concentrations of dioxins and related compounds in the

Sacramento River and the Delta have exceeded levels known to cause
adverse effects. Health advisories have been issued warning against
consumption of fish in some areas of the Sacramento River. ‘ ,

o Inadequate monitoring data hamper both problem jdentification -and

the ability to respond to specific circumstances. The quality and
quantity of existing data need to be improved. Lack of coordination
of existing monitoring efforts has led to inefficient programs and
under-utilization of the data collected. '

Pollutant Policies and Actions

~

In order to address these problems, the State Board has concluded that
the following principles and actions, pages 1-3 through 1-6, are
necessary to control pollutant sources and loadings to the Estuary.

1.3.1 Pollutant Policies

1. Programs which reduce and eliminate pollutants in .the San
Francisco Bay-Delta Estuary must be supported to the extent
they are reasonable and feasible. _ '

2. Beneficial uses in the Bay-Delta Estuary shall be protected
against all pollutants known to be harmful, as well as those
which are potentially harmful to humans and aquatic species.

3. At this time, the use of Delta outflow solely to flush
pollutants, other than ocean derived salts, out of the Estuary
does not appear necessary..  The need for such flows may be '
considered in the future after all reasonable source control
methods have been implemented and only if it is found to be in
the public interest. _

4, The in-Bay ddmping of dredge sediments that have the potential
to cause significant adverse impacts on the Bay's resources
should be eliminated.

5. Expansion and ongoing assessment of the effectiveness of
existing monitoring programs are needed.

6. Due to the extreme toxicity and persistence of dioxin and
related compounds (Section 3.15), it is the goal of the State
Board to eliminate the discharge of these compounds to waters .
of the Bay-Delta by the year 2000. This date, the State Board
believes, will provide dischargers with a reasonable amount of
time to find suitable substitutes for the processes that create

these compounds.

1.3.2 Actions

1. Department of Health Service Guidahce ,

Pursuant to its authority under Sections 13146, 13163 and 13165
of the California Water Code, the State Board requests the
Department of Health Services (DHS) to report to the State
Board on the human health impacts of arsenic, cadmium,

1-3
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hexavalent and trivalent chromium, dioxins a
r . nd related
ggmgoun?s, lead, mercury, nickel, selenium, polychlorinated
wigheny ; and DDT, as single constituents and in combination
" each other. Based on this information, DHS is requested
0 provide guidance to the State Board in directing regulatory

efforts to prevent any impairment of h
consumption of aquatic 1i¥e. of human health from the

Mass Emissions Strééegy

The San Francisco Bay and Central Valley Water i
| i ualit

Eggrdj shall 1mp]emqnt the mass emissiozs stratggy degcgggggo}n
t ;s ocument as a program to regulate mass emissions of the

o} 1oy1ng substances: arsenic, -cadmium, copper, mercury
selenium, silver, and polynuclear aromatic hydrocarbons ' The
purpose of this mass emissions strategy is to control the
accumulat1oq in sediments and the bioaccumulation of these
substances in the tissues of aquatic organisms in accordance
with the statutory requirements of the Porter Cologne Act, and

th : i
fo?]g;?:gzwater Act.§ The program shall accomplish the

o Identify Tocations based on available d ]
0 ons, ata, whe
cgncentrat1ons 1n-t1ssue.and sediment are elevatgg gg;]g::nt
OF concern due to potential impairment of beneficial uses;
0 Identify the sources of pollutants for these 1ocations} :

) ggzgéogpggdagmglgment atprggr?m to regulate mass emissions
sed essment of alternative con i
principal soureen trol actions for

0 Monitor and report?progress; and

0 Develop tissue and}sediment objectives.

The Regional Boards a;e to develo

[ 1 , p a workplan f

implementation of the MES no later than Dgcembegrl 1990. The
workplan shall include a schedule for adopting MES' '

implementation measures into thej : ?
later than June 1. 199, €ir respective Bas1p Plans no

i ,
For chlorinated dibenzodioxins and dibe |
) nzofurans, the Regi
Egards shall dgvg]op’pjans of implementation which willeggg?gle
e goal of elimination. The Regional Boards shall also '
gggggggigtmonItgr;Eg programs to track the decreased
! ion o ese: compounds in fish ti
from implementation of’thig program. resues that result

Tributyltin

Unless appropriate state objectives exist, the Sa i T
Bﬁy]and Central valley Regional Water Quaiity Congrg;agggigg ' i
Z.a 1 adopt a water quality objective for tributyltin. The - E
;rgct.d1scharge_of tributyltin resulting from in-water paint
SLripping operations shall be prohibited. National Poliutant

Discharge Elimination Syste P ; :
for boat and shiPYards.y’ m (NPDES) permits shall be required

1-4

Dredge Sediments

In order to limit any adverse impacts caused by disposal of
dredge sediments in the San Francisco Bay, including

. remobilization of pollutants, the U.S. Environmental Protection

Agency is requested to dé€signate an ocean disposal site by
January 1994. In the interim, the U.S. Army Corps of
Engineers, working with EPA as part of the Tong term management
strategy (LTMS), is requested to submit a proposal listing
potential interim sites and the feasibility of use of those
sites for new work in San Francisco Bay. The proposal is to be
submitted to the State Board and San Francisco Regional Board
within six months of the date of adoption of this document. As
part of the LTMS, the U.S. Army Corps of Engineers and the

San Francisco Bay Regional Board will make available to the
State Board an assessment of the impacts of in-Bay disposal of
dredge sediments on the beneficial uses of the waters of San
Francisco Bay. This assessment shall include at least:

o Identification of toxic constituents in dredge sediments
from San Francisco Bay;

o Assessment of the potential bioavailability, bioaccumulation
and toxicity of toxic constituents in such dredge spoils;

o Development of regional regulatory compliance monitoring
program as described in the LTMS workplans; and ‘

o Development of sediment quality objectives for San Francisco
Bay.

As part of the LTMS, general guidance for the disposal of
dredged material to land will be developed with the assistance

- of the San Francisco Bay and Central Valley Regional Boards.

The suitability of dredge sediment for levee rehabilitation in
the San Francisco Bay and the Delta will be considered. No

‘dredged material-shall be deposited on land surrounding the Bay B

and in the Delta until the Regional Board determines that
pollution will not be increased in the waters of the Bay-Delta

Estuary. -
Pesticides

" During Phase I of the proceedings and during the Water Quality
Phase hearings on the PPD, the discharge of pesticides from
agriculture was a major topic. The discussion focused v
primarily on the pesticides discharged to the Sacramento River.
Extensive requirements for the Regional Boards were set forth
in the two drafts of the PPD prior to the Water Quality Phase
hearing on the PPD.

In replacing the previous cumulative pesticide objective, the
Central Valley Regional Water Quality Control Board has acted

~ expeditiously to develop and adopt a program aimed at reducing

and eliminating the discharge of pesticides to the waters of
the Bay-Delta Estuary. On January 26, 1990, the Central Valley
Regional Water Quality Control Board amended its Water Quality

1-5
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Control Plan for Basins 5A, 5B, and 5C to include th

program (Resolution NO. 90-028). The State Board, h:v?gg
reviewed the basin plan amendment, approved it on February 15
1990. The State Board's approval put the basin plan amendment
into effect. Therefore, a discussion in this document of
changes in the 0.6 ppb cumulative pesticide objective in Basin
Plan 5B is no longer needed, and has been deleted from the PPD.

7. VWater Quality Monitoring and Assessment Program

A Bay-Delta Quality Assessment Program shall be established
which will include monitoring efforts to track progres; of the
programs instituted by this Policy and to recommend changes for
improvement of the quality and quantity of information

available (see Chapter 5 for details). The e eqass
the Program shall include: ) responsibilities of

o Coordinating water quality monitoring activities - :
the Bay-Delta Estuary; g les related to

o Preparing a Bay-Delta Water Quality Assessment report to the

State Board and to the public recommending a coordinated -
monitoring strategy which will include goals and objectives,

station locations, frequency of monitoring, constituen
be monitored and associated costs; g ‘ ts to

0 ,Recommendiqg'chandes to State and Regional Board Basin
Plansz policies and programs needed to protect the
beneficial uses of the Bay-Delta Estuary.

In order to have all users‘share in the cost, the State Board
intends to establish, perhaps by recommending legislation, a
procedure whereby users of Bay-Delta waters will contribute

equitably towards the total cost of development an i
monitoring program. : P d maintenance of a

1-6
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2.0 POLLUTANT SOURCES AND LOADINGS IDENTIFIED IN THE SAN FRANCISCO BAY-DELTA

2.1 Physical Boundaries

‘The following defines the physical boundaries of the area within which
objectives have been set in the PPD. A map has been provided for
reference (See Figure 1).

2.1.1

2.1.2

2.1.3

Sacramento-San Joaquin Delta

The Delta, as defined in Water Code Section 12220, is a roughly
triangular area extending from Chipps Island near Pittsburg on the
west to Sacramento on the north and to the Vernalis gaging station
on the San Joaquin River in the south. Also included within the
Delta boundary are the Harvey 0. Banks Pumping Plant and the Tracy
Pumping Plant, SWP and CVP facilities, respectively. Water quality

" objectives are set at the pumping plants in the Delta for water
- exported for use in central and southern California.

San Francisco Bay

San Francisco Bay (Bay) is located at the mouth of the Sacramento-
San Joaquin Delta, at the outlet for the Sacramento and San Joaquin
rivers. These rivers drain about forty percent of the state. -The
Bay is composed of four primary embayments which are: (1) The
South Bay, stretching from the Oakland Bay Bridge on the north to
Mountain View on the southern edge; (2) the Central Bay, the area .
between the Richmond-San Rafael Bay Bridge and the Qakland Bay
Bridge; (3) the San Pablo Bay to the north, encompassing the area
from the Richmond-San Rafael Bay Bridge on the south side to the
Petaluma River on the north and the Carquinez Strait on the east;
and (4) the area between the entrance to the Carquinez Strait and
Chipps Island, encompassing the Carquinez Strait, Suisun Bay,
Grizzly Bay and Honker Bay. The definitions of the four primary
embayments comprising the Bay, as used in this document, are the
definitions commonly used in hydrodynamic literature (Denton and
Hunt, 1986). The definitions of the five embayments used in the
San Francisco Bay Water Quality Control Plan are not based on
hydrodynamic considerations but rather in a manner suited to group
clusters of waste discharge locations.

Suisun Marsh

While the Suisun Marsh is part of San Francisco Bay, ‘its boundaries
are legally defined (Public Resources Code Section 29101 and
29101.5). The Suisun Marsh is generally located in southern Solano
County, south of the cities of Fairfield and Suisun City. It is
bordered on the south by Suisun Bay, Honker Bay, and the confluence
of the Sacramento and San Joaquin rivers; on the east from
Denverton along Shiloh Road to Collinsvilie.
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2.2 Identification of Pollutant Sources and Loadings

The San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta
Estuary) is affected by streamflow and effluent discharge carrying
pollutants from a watershed which provides about 40 percent of
California's surface water runoff (DWR,14,9). The watershed includes
some of the most intensively cultivated land on earth, as well as
substantial urban development, major industrial and chemical complexes,
a variety of military facilities, and both active and abandoned mining
areas. : :

- Past attempts to deal with pollution have focused on the most obvious

and treatable problems. The major effort in recent years has been to
control point source discharges of all wastewater; less effort has gone
into control of nonpoint sources of pollution. Basin Plans have been
established that contain objectives for dissolved oxygen, suspended
solids, trace metals and trace organics among others. These Basin
Plans, the enforcement efforts of the Regional Boards, and compliance
by the dischargers have resulted in a significant improvement in the
chemical and physical condition of San Francisco Bay (BADA,3,11I-2).

Although overall chemical and physical conditions such as turbidity,
nutrients, coliform organisms and chemical oxygen demand in the :
Bay -Delta have been improved, some pollutants still exist in the water
column, sediments and tissue in concentrations which are cause for
concern (CBE,1,2). To address these and other concerns, the State
Water Resources Control Board (State Board) contracted the Aquatic
Habitat Institute (AHI) to prepare comprehensive reports on the sources
and loadings, i.e., the total mass from all sources of various
pollutants, in the Bay-Delta basin (AHI,302), and their possible
biological effects (AHI,304).

Pollutants may enter the Estuary through flows and dischargeé from- a
number of sources. Once in the Bay-Delta, a wide variety of processes
may occur which redistribute, concentrate or dilute the pollutants.

"This poilutaht policy document not only identifies the quantities and

sources of the significant poliutant loads, but also the most effective
course of action to protect the state's water quality. The PPD
suggests the use of available regulations and takes into account the
particular measures which may lead to the control of each element of
the pollution problem.

Five sources of pollutants and their loadings will be discussed:

Point sources

Urban runoff
Nonurban runoff
Riverine sources; and
Other sources.

2.2.1
2.2.2
2.2.3 -
2.2.4
2.2.5
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2.2.1 Point-Sources

The pollutants of concern are: arsenic, cadmium, chromium, copper,
hydrocarbons, lead, mercury, nickel, organochlorines, selenium, silver,
tributyltin, and zinc. For convenience, the “total hydrocarbons" is
used to refer to an extensive and artificial group of compounds which
includes oil and grease, mononuclear hydrocarbons (MAHs), polynuclear
aromatic hydrocarbons (PAHs), and other hydrocarbon or organic

compounds such as triha]oﬂgthane formation precursors (THMFPs).

Likewise, “"organochlorines" refers to chlorinated hydrocarbon
pesticides and polychlorinated biphenyls (PCBs). (EPA has requested
monitoring information concerning dioxins in the effluent of several
refineries in the Richmond:Pittsburg area. There is also concern about
dioxins from pulp mills near Antioch.)

The sources and loadings oﬁ-these.pol]utants are summarized in Table 1.

A bar graph depicting summations of annual loadings of pollutants from
the various sources is shown in Figure 2. The years of record used as
a basis for the PPD are Jaduary 1984 through December 1986.

Annual pollutant loadings dbo not provide a total indication of
pollutant impact. Some pol?utant sources, such as urban runoff, are
highly variable with time. |Other sources, though relatively constant,
may have different impacts based on the season of the year, i.e., they
may have greater impacts when receiving water flows or flushing flows
are low. Variability in loadings and receiving water conditions should

be kept in mind when reviewing the time-averaged estimates provided in
this text. :

1
i
i

Information presented in this chapter on sources and loadings were
derived from exhibit numbers; 301 and 302 presented by the Aquatic
Habitat Institute. ~ -

[PUUSRpRSe 4

Point sources refer to p?blicly owned treatment works (POTW's) and
industrial dischargers. {Estimates of pollutant loadings from point
sources are more accurate than other sources because they are
recorded in self-monitoring reports and are .derived from loading
data averaged over three years. These reports are required by
permits issued under the National Pollutant Discharge Elimination
System (NPDES) program. ‘Three year average loadings were also used
to characterize the other; sources of pollutants.

POTWs and industries have significantly reduced the discharge of
toxic metals to the Bay-Délta over the past several decades. Point
sources contribute far less total loads (ranging from about 1 to 6
percent) to the Bay-Delta;Estuary than non-point sources (Figure 2,
urban runoff, nonurban runoff and riverine sources). However, care
should be taken when comparing AHI's calculated total loads hetween
point and non-point sources. For example, in Table 1 it is
estimated that about 95 percent of the total pollutant load in
urban runoff is comprised mainly of oil and grease, while about 5
percent is comprised of trace metals, PAHs, and organochlorines.

In comparison, Table 1 shows that trace metals comprise nearly 100
percent of point source loads. ‘ :

2-4
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SOURCE AND POLLUTANT LOAD!

TABLE 1

NGS IN THE SAN FRANCISCO BAY-DELTA
(FROM AHI, 1987)

- Non-Urban
Runoft

Dredging and
Sediment

Deposition

224 68.9
10-119

1.7 0.9
0.14-0.35

4 | 58.0 90.0
134-1 ,5?7

MM
72.0 229
202-203

Min " Max

3.7 4.6

50.3 46.7
0.8-4.8

5.9

1'

143-11,016
A | Max |

72-110
in:: Ma

0.026-0.15

17 26 |

76.3 62.6

| Min - Max | A

0.0 0.0

74-82 NA
M Max [ 1 Min *Max: |*
0.0 00 4.7 346
NA 0.006-0.4 NA__ j0.0 0.12-0.75
i Min_Max | Min-Max:| Min-"Max | Min-Max |- | Min . Max:
' 68.9 71.8 0.0 0.0 | 304 243 0.0 0.0
4.3-7.4 1.9-25 NA
:Min . Max{" M Max | Min - . Min: Max
43.9 77.2 55.7 22.3 0.0 0.0
2.6-26 3.3-7.5 0.02-0.2 NA
Min Max | Min - Max | Min"-Max | Min-~Max | :Min: Max Min  Max
NA NA NA NA NA NA
NA NA NA NA NA NA
Min Max | Min ‘Max.| Min "Max | Min "Max | ‘Min Max | Min ‘Max | Min Max
52.2 13.4 | 242 67.7 | 65 125 | 13.4 3.4 06 1.4 0.0 0.0 [ 3.1 15
272-288 | 126-1,453 | 34-268 70-74 3.0-30 NA 16-32°

* Measurements in metric tons (tonnes) per year unless otherwise indicated.

* Summation of mins. for each poliutant = 100%
* Summation of maxs. for each pollutant = 100%
NA = Not available or not dectected.
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Figure 2

POLLUTANT LOADINGS
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2.2.2

However, pollutants other than trace metals are also discharged
from point sources. Examples include volatile and semi-volatile
organics, hydrocarbons and other synthetic organic chemicals.

Their load estimates were not presented by the AHI because
available concentration data do not provide a sound basis for the
calculations. If these data were to be used in loading
calculations, it is estimated that the relative contribution for
point sources would be significantly larger.

The toxicity or potential for adverse effects from the. same
constituent may also differ between point and non-point sources.
For example, some parties to the hearings believe that trace metals
from point sources usually enter the receiving water in dissolved
form. The bioavailability potential to aquatic organisms may in
this way be increased. Trace metals from nonpoint sources are
usually adsorbed to soil or other inorganic particles and may
therefore not be as immediately available. Absorbed nonpoint trace
metals continue, however, to pose a significant problem because
they accumulate and can redissolve and re-enter the water column in
the dissolved form. '

As shown in Table 1, point sources contribute significant amounts
(greater than 10 percent) of cadmium, mercury, nickel, silver and
selenium when compared to all other sources. PQTWs are the major
contributor to the total point source loading of copper, lead, zinc
and arsenic. The eight largest POTWs contributed most of the flow
(about 70 percent) and point source loading in the Estuary. Of
those, five treatment plants are located in the South Bay. As a
result, during the dry season effluent from treatment plants
contribute the greatest volume of freshwater into the South Bay.
The eight largest plants and the average discharge flow rates
(1,000 gallons per day) of their effluent are listed in Table 2.

Industrial dischargers contribute on the average about 15 percent
of the total point source loads of the metals listed in Table 1.
Notable exceptions to this are chromium and selenium where about
1/3 of the total chromium load to the Bay-Delta was released by one
discharger during the period 1984-1986. Selenium loadings from
petroleum refineries are comparable to combined loads from the San.
Joaquin and Sacramento Rivers. Industrial dischargers also release
organic and inorganic chemicals in the manufacturing process.

‘Urban Runoff

Urban runoff refers to the flow of pollutants into the Bay-Delta
due to runoff from urban areas. Like point sources, which are
already under the NPDES permit program, urban runoff will soon be
placed under that program. Urban stormwaters contain toxic
pollutants such as trace metals, and synthetic organic chemicals.
Much of this pollution is due to man's activities: accidental
spills, deliberate dumping, emissions from automobiles (including
01l drippings) and tire wear. Pollutants from this source,
typically as a result of first storm events, are discharged over
very brief periods of time at high concentrations and with little
dilution into nearshore waters. ’
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Estimates for pollutant loads from urban runoff are far less
accurate than point source estimates. Accurate urban runoff loads
depend on reliable contaminant concentrations and flow volumes
from urban areas. Available data of this type for the Bay-Delta
basin is scarce and of| poor quality. Therefore, data from studies
conducted elsewhere have been used to estimate the pollutant loads
to the Bay-Delta Estuary. The method used by the AHI for

estimating the loading of pollutants from urban runoff is found in
AHI Exhibit No. 302.

TABLE 2--THE EIGHT LARGEST POTWs IN THE BAY¥DELTA REGION,
AND AVERAGE FLOWS -- 1984-1986
(From Aquatic Habitat Institute Exhibit No. 302)

Segment of Estuary Flow == 1,000
Receiving Effluent Gallons Per Day

Sacramento Regional ‘ Sac}amento River 134,214
Central Contra Costa Sui%un Bay 38,573
Sanitary District (CCCSD) i
East Bay Municipal Sou%h Bay ' 86,922
Utility District (EBMUD) ' :
San Francisco: Southeast South Bay 73,712
Water Pollution Control i
Plant (SWPCP) ‘ {
Union Sanitary District South Bay 21,400
(usp)
South Bayside System South Bay - 21,400
Authority (SBSA :
Palo Alto Sub-regional Soutk Bay ‘ 27,477
Water Quality Control Plant !
San Jose-Santa Clara South Bay 117,569 .

Water Pollution Control Plant

- As shown in Figure 2, itiis estimated that urban runoff may

contribute the greatest pollutant Toads to the Bay-Delta Estuary,
ranging from a maximum oq 11,628 tonnes to a minimum of 1,221
tonnes of pollutants (also see Table 1). The large difference
between the maximum and minimum values shows the uncertainty of
estimates that are made with a lack of reliable data. As
estimated, the majority (about 95 percent) of the pollutant load
from urban runoff consists of a category called "Total
Hydrocarbons". This category includes a variety of toxic (PCBs)
and non-toxic (oil and grease) compounds. As shown in Table 1, it
is estimated that urban runoff still contributes significant loads
of toxic poliutants to the Bay-Delta. These poliutants include
polynuclear aromatic hydrocarbons, lead, cadmium, copper, zinc and
polychlorinated biphenyls.

o o ARG

2.2.3

2.2.4

Nonurban Runoff

' i 1 lands,
runoff refers to runoff from agriculturatl |
ggggaggqands and forests q;th;n @hedB?yagelg?i elgg;gnpo};:zﬁggg‘of
is source are usually derived.ir . '
iiggetg}ements and the introduction of synthetic compouqu such as
pesticides.

Nonurban runoff and other nonpoint sources have not 2:261vﬁgw222r
degree of regulatory control required for point sour ré'uired- théy
some control measures for these ac§1v1t}is hazgtgsﬁgiesq subsﬁrface
i ilviculture ' .
include regulatory measures for si " ites,
agricu]turg1 drainage and for control of rice herbicides

Estimating loads from nonurbgn regions‘;g]2Sv$gzu?3?g;ezcgzggigure
that is dependent upon a number 0 var1f i e
i the Joading of tox
data. Accordingly, only one estimate o ading o7 i study
ances into the Bay-Delta has been made to . .
zzgszonducted by the Nation§1 Oceanggr$p2;g ﬁgiiﬁ§2?582§§%§1
snistration (NOAA,1987 a) as part o 5
egT}S%Znt Discharge Inventory, an assessment of thef]o;déggfgient |
pollutants into estuaries and coastal ocean waters Tro

sources.

iti is s ints out
tion and critique of this study (AHI,BOZ) poi )
Qaaixpgzzguse of the significant uncertainties assoc1?§egew1th the
estiﬁates made in thehstudy% the]]oqd1ng giiﬁlgs 32?20 > number of
i d to be of the most preliminar . 50,
iggildgiganic chemicals applied to non-urban lands within the Bay

_Delta were not considered by NOAA.

i indi hat nonurban
imates of NOAA shown in Table 1 1nd1gate t
zﬂioiit;gﬁ1d he a significanthsqurgg of tgx1angbzgggﬁﬁgntgu§2$f82§
- Estuary. The bar graph in Figure £ S :
tgzligcond 1a¥gest loading source to the Estuary after urban
runoff.

' ntri jgnificant
i timated that nonurban runoff contributes sign
%Ea&ingz of arsenic, chfomiﬁm,]gopper, 1qu,bgagggags?ggdmiggiry to
the Estuary. However, it should once agal b Phas ages. | The
ignificant uncertainty 1is assqc1§ted with these Les
3;%g1£;e preliminary and only indicate the need for adg1t10na1
research into this potentially important loading source.

Riverine Sources

Riverine sources of pollutant loads refer to po11%tan§n%ngﬁ§s.1nto
the major rivers floving to the Bay-DCtiR Moundary of the Bay-Delta
nonpoint sources outside the ge ' Y o Yites

. Pollutant concentrations are obtained at samp >
Eiﬁgigﬁ at Bay-Delta boundary points on these r1yers.dblgg :agﬁligg
stations are at Freeport on the Sacramento River, Woo 'wa%er
Mokelumne River and Vernalis on the San Joaguin Rlve:iment e Jater
quality.data on the rivers are collected by the Depaau e
Resources, U.S. Geological Survey, and the U.S. Bure

Reclamation.
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Riverine mass loading estimates are calculated based on water

- quality and flow data ,for each major river. These rivers
contribute large volumes of water compared to point source and
nonpoint source discharges. Therefore, although a pollutant may
make up a small fraction of an entire river flow, it may constitute
a major component of the total loading to the Bay-Delta. Accurate
measurements of very low concentrations of riverine pollutants is
needed to reliably compare the loads from riverine sources with
those from more concentrated, more readily quantified point
discharges. Given the'difficulty of accurately determining the
concentration in river inflow, and given the relatively few and

limited sampling programs, it is emphasized that the estimation of
riverine loads is highly uncertain.

As shown in Figure 2, riverine sources are a major contributor of
pollutant loads to the Bay-Delta Estuary. When compared to other
major sources, the rivers contribute the greatest loads of cadmium,
copper, mercury, nickel, selenium and silver. They also contribute
significant loads of arsenic, chromium and zinc. The Sacramento
River generally contributes larger trace element metal }oads than
the San Joaquin River, but, because of its large flowsl/, in
dilute amounts that areidifficu]t to assess.

Sampling programs on the San Joaquin, Sacramento and Mokelumne
rivers have not addressed hydrocarbons. Because sampling programs
were not designed or timed to intercept peak pulse flows when
hydrocarbons are likely to be mobilized, accurate estimates would
probably not have been possible even if the data had been
collected. A flow-weighted sampling system would be needed to
address the sources and volumes of hydrocarbons entering the Bay
from riverine flow. Studies of pesticide and organochlorine
contamination in the Sacramento and San Joaquin rivers have been
carried out by DWR and the "Municipal Water Quality Investigation
Program", formerly called the Delta Health Aspects Monitoring
Pregram, as required by the 1978 Delta Plan. Compounds detected
include the rice herbicides, bentazon, atrazine, molinate and
thiobencarb, the latter two having been found in the Sacramento

River during the spring when flooded rice fields treated with these
materials are drained. |

The San Joaquin River, coémprised for the most part of irrigation
return flows during the summer growing season, drains an
agricultural area on which as much as 23 million kilograms of
pesticides are applied aQnua1]y, Measurable amounts of some of
these pesticides are washFd into the River. Consistently detected
are 2,4-D, atrazine, simazine, dacthal and diazinon.
Concentrations and loads are difficult to estimate based on current
data because of the inabillity of laboratories to detect these
chemicals accurately. Improved anaiytical techniques and sampling
procedures, along with increased attention to the effects of pulse
flows are needed to evaluate properly the release of toxic
contaminants from riverine inflow to the Bay-Delta Estuary.

1/ The Sacramento River contributes 70 percent, the San Joaquin River

contributes 15 percent of total inflow to the Bay.
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2.2.5 Other Sources (Atmospheric Deposition, Spills aqd predging)

2.2.5.1 Atmospheric Deposition

2.2.5.2

2.2.5.3

“ - : t
Toxic substances may be.transported to the BaydDe1tSi:§tggza]
6gx;e”osols and enter the B§ydviabg;:fgz13gr;npog:a ety

ina. Because the local datab g

Z:igklggs for atmospheric depos1t10n.werehmageeii;ggive
‘nformation from the Great Lakes Region where exX enSive le-
;tudies‘have been previously conducted. To'm%nlgurces
counting of pollutants from the other nonpo;n S sourcés ere
estimates for pollutant loading from atmospheri

computed for the Bay surface area only.

i qt i R d that
loading estimates 1§ is believe )
gzzzgpggrggedepositgon is a reiat1ve1y sma!]lsourgg giogog}c
ollutants to the Bay-Delta, with the.po§S1b :'egteg fon
gAHs and PCBs. - As shown in Tab]e 1, it is e?r;m ted that o
atmospheric depositigﬂ conﬁrabg;eioagyggezgnnes pe} yoor ot
f an . . 2 3
;ggges gﬁﬁ %ﬁgztogsponsthe same order of mggn1tude as input

from urban runoff.
spills

i i _Delta Estuary is the
data on spills in the Bay-De u
Bgitiﬁugiitgg Coast Guard. ‘A1l spills 1n the Bay-Delta are

reported to the Coast Guard and are included in their national

database. Coast Guard records on spills aq? pggiﬁﬁlgl spills

e pro ingrganiqmgqegaga;iénirgg?so;na other organic
cts, ani

%?tzgliuﬂaszogﬁtered the Bay-Delta. Eetroleum hydrocarbons

arg the largest component of these spills.

in Fi it i i t spills contribute
Figure 2, it 1s e§t1mated tha t '

¢21§23321§nm153r 1oads]ofdtox1c gz]lﬁZaggimtgftﬂsdEziaaﬁlgg.
The majority of these loads are e PO S 1e may

in Table 1, it 1s estimate
ﬁini?gggt; anywhere fromD7%ttoEiiga$§nne%hgiriieg:dgis of

ns to the Bay-Delta . '
;§322i33203210w the coétributions estimated for urban runoff

Dredging

i iqation in the Bay-Delta
i channels to improve navigation 1n y
‘ggigg;ggmgszs five to ten mi;11ondc:g;: 223?;2n%fizeg;2:g§ed
. In San Francisco Bay, ar ! aise
g2n§§]lzmping at one of three open-water disposal sites

Toxic substances which may be inmthe.sediments dredged are

to biota. During
ispersed and may become available to
é?gggl%gdgig sediment disposal, water turbidity at the

i be smothered
i te may increase, bottom organisms may ) ]
g}sgﬁialeilﬁznt %ile, or dissolved oxygen may be chemically

i i be made
n in Table 1, mater1als‘wh1ch may made
232?¥ggie gariggwdredging and sediment disposal are arsenic,
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cadmium, chromium co j
PAHs), lead, mercury, gggﬁé]hydrocarbons (particutarly

: : organochlori i

ggtﬂggggﬁssasgdmgggs) sg]enium,'silver r;ggszgggrtlgzlg:;gé?DT
) _ arinas for maintenance it is 14L "

tributyltin woulg also be liberated or‘régiggr}gsglg that

As with the othe; loadin
i g sources, no relj .
?2;52 to base accurate estimates for tg:];:?;e data exist upon
minants from dredging activiti ase of

that dredging activities remobili;;e§61lHowever' it is certain

. the wide range between the minimum

|
|

N
i
ot
(%]

3.0 PROBLEM ASSESSMENT

This chapter addresses the toxicological effects of the previously
jdentified pollutants on human health and aquatic biota. Pollutant
concentrations in water, sediment and organisms are compared with
available regulatory guidance and nonregulatory alert levels to determine
whether a particular pollutant warrants concern.

~ Selected criteria include regulatory guidance such as:

o EPA water quality crfteria,

o FDA criteria levels,

o DHS maximum contaminant levels,

o Ocean Plan objectives, and the

o Water Quality Control Plans of Regions 2 and 5.

Selected criteria, when available, are established levels above which a
pollutant is known to cause harmful effects on human health and aquatic
biota. Regulatory action is often required (FDA and DHS) or recommended
(EPA and NAS) if these levels are exceeded. Therefore, greater concern
is given to any pollutant concentrations that approach or exceed these
guidelines. (See the Glossary (Appendix B) for specific definitions of
criteria and alert levels). :

Alert levels include nonregulatory references such as:
o The median international standard {MIS),

o Elevated data levels (EDL 85 and EDL 95),

o The maximum allowable residue level (MARL), and

o The lowest effect level (LEL).

Alert levels, in themselves, provide no indication of particularly
harmful effects. Alert levels do indicate that, when pollutants approach
or exceed certain concentrations, -further investigation is warranted:
They provide initial points of reference in the process of determining
whether or not a pollutant found at certain concentrations should be of
concern; that is, they help in establishing if, for example, the
pollutant is one part of a larger, more general problem or if it is only
a local irregular occurrence. Often, a specific alert level is the only
information about a pollutant that is available. While no cause for
concern can securely be established when this is the case, the .
information is nonetheless valuable because it points out the need for
more studies of the pollutant's effects.

Generally speaking, in fact, more data are needed on all of these
pollutants and their effects, both as single constituents and in »
combination with other compounds. For instance, a differential analysis
should be established for organic and inorganic arsenic in aquatic biota.
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Further, there are almost no'd ‘
. ata on the synergisti T '
e Total etfecte of thons! aluays are. i aqataiiive effects
Only when the tots e“fects.of these pollutants hav guat1c Systems.
i11 it be possible to determine whetheg tﬁ:?rC]?ar]y
elevated

levels in Bay-Delta fish land shellfish warrant concern

The maximum arsenic levels detected in any fish from Central Valley
waters are: 0.8 paris per million (ppm) in 1980, 0.7 ppm in 1981,
and 0.5 ppm in 1984 in samples from the 0'Neill Forebay on the
California Aqueduct; 0.8 and 1.1 ppm in 1984 samples from Black
Butte Reservoir on Stony Creek near Orland; and 0.6 ppm in

River in the Delta taken in 1984; and lesser amounts found in 1981
in samples from Folsom Lake and American River (0.4 ppm) and Shasta
Lake's Squaw Creek Area (0.3 ppm) (SWRCB,TSM Progra g

In some sections of the f%]] i

tissu a0, 0T Lhe Tollowing assessment, st .
tiss io%?egtédmgd1ig international standards) argngg;ds based on fish
s Cotectad by the Tocic Substances onitorig Froran, Sone |
£1 - such a comparison is i R

in i e Eovarrat s et (ot Sl o e
are not considered d1m}nqt3ng these elements) and beg e t5o o the
comparisons were nog ﬂb.e tissues. However, fish tissﬁgig‘fISh‘11vers
the protection of pub]?gnh%g?gg {?2 zge gurpose of setting]ggjgéz?ces f
the liver and the whole fish (Pete Phi??igsbenggtegeigat some people cat.

1990)). Fish tissue/fish Ji . '

. iver comparisons . comm., Aprii 4

reasons: of i ety imar | :

ons: (1) other sources of information concerﬂ?gg Zggc§:§?§¥!]y ot
ions of

pollutant levels in fish t

1 n 1ssues are not i

comparisons are being used'to determine i?v?&lgggs'iscgsﬁ%% Ehe
ation is

warranted. Fish tissue data
e available, , ‘were gsed for comparison to the MIS when

. .

The chemical form in which arsenic occurs greatly affects its
toxicity. Past analyses have not distinguished between the
relative amount or toxicity of inorganic forms of arsenic (arsenic
(111) and arsenic (V)) and the various organic forms (methylated
forms, arseno-1ipids, arseno-sugars, arseno-betaine and arseno- ‘
choline). Because of the number of chemical species involved,
differential analysis of the organic and inor anic forms of the
element is needed to estimate their toxicity ?AHI,304,201).

0 3.1.2 Aquatic Toxicity To Biota,

Arsenic has been identified in sediment and biota of the Estuary,
put it is not known whether these levels pose a threat to biota.
Known polluted sites include the ASARCO slag pile near Carquinez
and the Point Isabel battery disposal site near Richmond '

(cBg,1,F13).

A problem assessment matrix| summarizin

discussed can be found in Appendix A. gvdata on the pollutants being

With the excebtion of h carl | |

: : ydrogarbons, chlori i i

chlorinated dibenzofurans and organch1ori;ggfego?{gigﬁg;p;ggogggs' d
ressed in

alphabetical order in three; i
isubsections: (1) Public
Health, (2) Aquatic

Toxicity to Biota, and (3) C i
. oncl i
trihalomethanes aﬁd dredging\sed?;;gzz‘ Other Tssues examined are

3.1.3 Conclusions

The toxicity of arsenic to biota of the Bay-Delta Estuary has not
been quantified due to the number of chemical species involved and
because past analyses have not made the differentiation between the
species. There is a need for differential analysis of organic and
inorganic arsenic in aquatic biota. With these analyses as
references, it may be possible to estimate whether the elevated
levels of arsenic in Bay-Delta finfish and shellfish warrant ‘

concern.

Unless stated otherwise, poll
Unjess . » pollutant concentrations in fi i
lowing sections refer to a wet weight ana]ys?z ;? z;:?rr??sgteg e
- r tissues.

3.1 ARSENIC

i

3.1.1 Public Health

Because the highest observed arsenic levels in freshwater fish f 3.2 CADMIUM
ish from

tributaries to the Estuary are all belo i
?zggdﬁggiiiMli) :3g.ca1cu1atequQ Signigiggztmi?;ﬁnlént?r? e
significant'hegﬁth iX A), arsenic is not considered tve 5, L)
ignificant he She}ggqcernqxn these waters. However © e o
levels In some shell 15Q tissues have exceeded the Misarsen1c
, 95ilevels. Finfish tissue data f}o;aigzgigedf
0

Suisun Bay and the San Joaquin Ri
oxceeded the EDL 85 and'ﬁngu;g %;::gsat 01d River have also

3.2.1 public Health

Cadmium concentrations in San Francisco Bay mussels and oysters
exceed alert levels and warrant further investigation.

The median international standard for cadmium is 0.3 ppm ww in fish

and 1.0 ppm ww in shelifish (SWRCB,TSM 1985). As shown in the

problem assessment matrix, both native Bay mussels (Mytilus edulis) -
and Olympic oysters (Ostrea Jurida) have been found with
concentrations approaching or exceeding 1 ppm wet weight which is
equal to the median international standard for shellfish
(AHI,304,141). A summary of mussel watch data over a ten-year

. period also indicates that tissue level burdens approach and often
exceed the median international standard for shellfish, and often

exceed the EDL 85 and EDL 95.

1/ CaTculated from DHS no signifi | :
X ignificant risk ,
:zzugpt1ons of average consumption of walgie;; éN?RL) using EPA
| average ingestion of fish ofi 6.5 grams per day1ters per day
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+ 3.2

3.2.3

-2 Aquatic Toxicity to Biota

Cadmium ijs considered t ]

2?32?;9 enzigonment.‘.lg ggrggg;gpgrtant e aut 1
1can irect to icit : . ios .

mamma s (AHI,304:1334f34;cgfff,§§§ta' 't 1S exceptionally toxic o

The lack of unusually pi , '
. un y:high conce i i .
any location in the Bdy-Delts Esgﬁgﬁﬁl?gzn;n water and sediment at

;geze?;mggggaang,tgn Bontrast' the fairly h? of 0.78 to 1.66 PPM dw
. of the Bay-p i
wet weight) indicates tz;tegggmﬁstuary (range of (.
n this ecosystem; cadmium coylq th

Cadmium is highly bioaccy
! A mulated i i
organisms (AHI,304,134)1 Cagm?gm]?esggsh

SoUth Bay than'elsewhors v
e, with + .

?Aﬁ? 582'1§§)°°m¥ﬁfed to 0.1 ppga?;mggnggsso]ved conce
M auaiiel  IMs islover an ordep of ;
:3:$;ggua;1tz criterion for marine watgj ggggltUd b

should be Eotﬁdppﬁ03§v§r°"§5“2“” average (AH1;305p1325135§-da{t
. ! 1 a . ' -, 5).
not be protective of Tlocally se:2$§?ygpépmar1ne water criteria may

(E0h Tty ottt o e aes et s s s g 1Y,
Yoet oelS and oysters approach or exceedogﬁeTth??f‘ h
i : ; is

well as predatory animals which feed oy m21§3£CEUb]JSt2E2]t¥ e
. of

correlated with salinities (AHI, 304 14£) ' With uptake inversely

Conclusions
Cadmfum concentratio i
ns 1nfSan Francisco B
€xceed.alert levels and warrant further i:gé?:?;:g?bgnd gggtegs
. ug

a d
. !

]
H
}
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problem for aquatic life especially in the northern drainage of the
Sacramento River. Sources of these high levels are the abandoned
mines within the watershed. No data are available concerning
cadmium levels in waters of the northern reach of the Bay-Delta.

3.3 CHROMIUM

3.3.1

3.3.2

Public Health

Other than for some Tocally contaminated sites, chromium does not
appear to be a public health problem in the Estuary (AHI,304,724).
Although chromium is mutagenic, teratogenic and carcinogenic in
high dosages (AHI,304,182§, the SWRCB Toxic Substance Monitoring
Program has found levels only as high as 0.16 ppm ww in fish tissue
from the Estuary watershed. Many finfish chromium values approach
but few exceed the EDL 85 level of 0.03 ppm and EDL 95 level of
0.11 ppm. However, the U.S. Fish and Wildlife Service has reported
chromium concentrations in whole-body samples of juvenile striped
bass from the San Joaquin River system up to 7.1 ppm dw (1.8 ppm
ww) (Saiki and Palawski, 1990). The Mussel Watch Program has found
chromium levels of 7.4 ppm dry weight in the native mussel Mytilus
edulis at Mare Island near Vallejo. (Dry weight can approximate y
be converted to wet weight by dividing the dry weight by seven; the
above case indicates a level of around 1.1 ppm wet weight)

(M. Stephenson, pers. comm., June 7, 1988). At another site near
Antioch, concentrations of chromium in the clam Corbicula were
reported reaching 13 ppm dry weight or nearly 1.8 ppm ww
(AHI,304,180). These sites are close to military or industrial
point sources and suggest local contamination of shellfish by
chromium (AHI,304,180§. The majority of shellfish samples in the
State Mussel Watch Program are well below 1 ppm ww (average is

under 0.5 ppm).
Aquatic Toxicity to Biota

Elevated chromium levels in the Sacramento and San Joaquin
watersheds are a cause for concern for aquatic life in Bay-Delta

waters.

Chromium in the Bay-Delta Estuary may be from both upstream and
Tocal sources. Acid mine waste from Spring Creek, Squaw Creek, and
Little Backbone Creek near Shasta Dam carries significant
concentrations of chromium to the Sacramento River (AHI,304,172).
The San Joaquin River also carries chromium from mine runoff.
Reported levels for total chromium from the San Joaquin River
Drainage Study range from 4 to 30 ppb in the San Joaquin at
Vernalis and 6 to 55 ppb in San Joaguin at Mud Slough. These
reported levels are significantly higher than the 2.5 ppb lowest
effect Tevel for hexavalent chromium which affects the development
and survival of Daphnia magna (Mount, 1982). Unfortunately, due to
lack of monitoring, the amount reaching the Bay-Delta Estuary from
upstream sources in dissolved and particulate form is not known
from direct measurement (AHI,304,173).
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The distribution
f chromi i i
not clearly defingd um in biota from the S i
indicates t . One study by Riseb an Francisco Bay is
hat certain local sources havgogngggsgé.cglg782
ncentration

levels in mollus
> 1 MO cs taken from t
did not indicate such a gradienge(iggt?73§n Francisco Bay; a second

ppm dry weight (1.8 Chromi
e e Aneioch ameipn et weight) have been detecte Tevels of 13
tioch area, which suggests a maggg ggﬁﬁgtigu;geclgms
: ere,

while a second point :
Pittsburg. point source is considered. likely in the vicinit .
nity o

These i
are thought to be industrial in origin becau
se

several metal finishi
(AHI,34,180). B ishing and manufacturing
190 . : ing plants are 1
because ?Ca“ﬁe.chromlum can be s are located there
substantial point sources appeagaigfg; ;3t¥;gﬁcqosesﬁ and
ing chromium

in some quanti 44
roedod quantity, additional monitoring in water and biota i
1s

3.3.3 Conclusions

Because of the fairly . '
fairly ;low chromi
Because of .the fairly low chromiun levels g
1o§a11y co%igmggg?eghgﬁEgZSDelﬁa region ?o%ﬁgﬁriggx ;ggng in fish
public health 1iesj, ¢ romium does ome
Sacramento andcg:gesga&u?ngair' ﬁlevated cgggmigge?gv:?swqrrgzt 2
are a cause for co A ersheds above the B in the-
Currently, no di ncern of aquatic life i ay-Delta Estuary
Wiy, rect meas n Bay-Delta wat
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3.4 COPPER

3.4.1 Public Health

Although it is a
pparent that .
approach o L that copper level .
that COppe; e?gged mediah international Siaggafztuayy biota
internationag stgsﬁzrﬁ goreat to human health ) %ﬂe1;eé§ not clear
ww (SWRCB,TSM Pro r_copper in fish and shellfi 1an
been detected at gram, 1986). Copper in finfi ellfish is 20 ppm
levated 1 infish and shellfi
Central valle € levels at seve s el1fish has
) y (up to 330 at several locations in.
at Keswick ; ppm dw in liver ti n the
the Estuar; ?Rglfggg gromuthese upstream arégzuﬁafr0m~ra1nbow trout
AR N A A
+ 7.6 ppm and 49 ave copper levels in the 1i ur
L2Ye;§ compute tégngaiig ggmpgm’argsggCtive1y ZRH§h§OAlg§§ Oszs'B
gnt. The pr6va‘] . n ppm when CO;} Ty . ese-
of copper above th ence of organisms showi : verted to wet
At e median -int : ng tissue concentrati
necessarily imply a th ernational standard d rations
to mammals th H reat to human health. oes rnot
10 ppm (SWRcBangg)aq”$§1C\b!Ota and common fggggigf}s less. toxic
ever occurred as a r ere is no evidence that hu contain up to
esult of human consumption of ?ggpgg‘§0n1ng has
in water,

but doses of 60 ‘
; > r to 100 mg o
intestinal irritation (nggg,ggggﬁr taken by mouth cause nausea and
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3.4.2 Aquatic Toxicity to Biota

Elevated levels of copper in the water column, sediment and biota
within some areas are 5 biological concern. Copper, considered to
pe relatively toxic to aquatic 1ife, is chronically toxic in
concentrations as Tow as 10 ppb (AHI,304,F13).

After mercury and silver, copper is generally ranked as the third
most toxic of the common trace metal contaminants to aquatic biota
(AHI,304,40). The 1986 EPA recommendation is that the one-hour
average concentrationAnot exceed 2.9 ppb more than once every three

years on the average (AHI,304,40).

South San Francisco Bay dissolved copper levels range from 2.5 to
4.0 ppb and appear to be elevated compared to local ocean
concentrations of 0.25 to 0.6 P b (AHI,304,42). In the northern
reach of the Estuary. copper concentrations in receiving waters

generally decrease n proportion to increasing salinity, suggesting .

that riverine loads of copper are jmportant. glevated levels O
dissolved copper of 2.0 to 2.5 ppb, which do not correlate with the
i dient in the southern San pablo Bay or northern Central
gan Francisco Bay regions, indicate a 1ikely co per-containing
discharge in these two areas (AHI,304,42,44,F15 . Copper-enriched
sediments are present at the Carquinez Straits near Mare Island, at
Islais Creek and Mission Creek near San Francisco, near Coyote
point, at the east end of the San Mateo Bridge, near palo Alto and
Redwood Creek, and at near shore areas of the southern extreme of
the South San Francisco Bay (AHI,304,46,F16).

copper levels in San Francisco Bay biota, the rivers entering the
Delta also contain elevated copper Jevels, with mine wastes in
Spring Creek near Keswick affecting copper levels in the upper
Sacramento River (RWQCB,#S,SA). The Mokelumne, McCloud, and
Cosumnes vivers, 0'Neil forebay near San Luis, and Black Butte
Reservoir on Stony Creek all show elevated levels of copper
compared to those statewide (SWRCB, TSM program) . Levels in the
gacramento River near Keswick exceed EPA 1980 freshwater criteria

Although 1oca1‘discharges appear to be responsible for elevated

(average of 24 ppb compared to standard of 5.6 ppb at a hardness of

40 mg/1) (EPA water Quality Criteria Nov. 20, 1980; 45 Fed. Reg..
79318). This condition is aggravated when local rainfall causes a
spill from a debris dam on Spring creek which retains acid mine
drainage at 2 time when river flows are low because Shasta Dam is

storing gacramento River water (T,XLIV,169).

Acute toxic effects on freshwater and marine organisms have been
shown to occur at concentrations in the range petween about 0.05
b and 10.0 ppb (AHI,304,F13). The ambient concentrations of

dissolved copper in tributaries and Bay—Delta.waters at some times

and locations exceed current EpA standards, and the acute toxic
effects threshold (AHI,304,66). o
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3.4.3 Conclusions _
Sediments in near shore areas and creek mouths exhibit elevated

lead levels (as compared to offshore areas) with Mission Creek
sediments near San Francisco reaching 2580 ppm dry weight
(AHI,304,151). This finding is consistent with the belief that
lead pollution is associated primarily with urban runoff. Sediment
Tead levels range from 13-62 ppm dw in Suisun Bay and 30-38 ppm dw
in the lower San Joaquin River (AHI,304,154-156).

Although current copper levels in bi
: 1ota of the Bay-D
?gc:;geggdtﬁg Sgtgrhgg?zmgea]tg.problem, it is c]garelﬁgtag?ecgged
i : ¢ Seédiment and in biota withi
are a biological concern. As such, di S of copmer reas
receiving waters should be further'reézgggrged foads of copper to

5 e mbat et S s

Available data indicate that Ba
y-Delta water and sedim i
ggggggﬁ?gg gg?vaz?g cqugr concentrations, Somg §$g;?en§: comtain
Cula 0 0, iRedwood Creek, San Leandro B I i
and Mission Creek.conﬂain high sediment levels, Isyédé?g?;; c;?gz

3.5.5 Conclusion

Based on the available data, lead does not appear to be a problem

- with respect to Bay-Delta biota. It is only of moderate toxicity in
aquatic environments and generally speaking has not been found in
elevated levels in the water, sediment and biota of the Bay-Delta.
However, elevated lead levels were found in the sediment and tissues
of shellfish in certain local sites where they may be of concern.
Currently, little information is available on detrimental effects to
human health related to lead concentration in sediment and biota.
The State Board will request the information necessary for
regulatory decision making from the Department of Health Services
(DHS) (see Chapter 4, Section 4.3.3.4). Because these localized
sites with elevated levels of lead are exposed to urban runoff or
industrial pollution and not used for shellfish harvesting, human
lead exposure is not considered to be a major problem throughout the

estuary.

3.5 LEAD %

3.5.1 Public Health

Lead is a powerful neurologi in i

| S gical toxin in human

:hgwn in the problem assessment matrix, lead ]:vé?glégoxéigg)' As
ediments and biota of ithe Bay-Delta Estuary are, in general' not

highly elevated; only occasionally do Tevels exceed the musse] 30 MERCURY

3.6.1 Public Health

The Food and Drug Administration has set a mercury action level of
1.0 ppm ww for fish and molluscs. In 1985, DHS published an
advisory level (since rescinded) of 0.5 ppm ww for protection of
human health. The guideline for predator protection recommended by
the National Academy of Sciences has also been set at 0.5 ppm ww;
this is the same level as the median international standard for
fish and shellfish. :

problem exists within the watershed i
Wi ‘  Some localij ithi
:ggog?ztgg S?Q;b;g e}evated ]e?d levels. These gggagr:s;e:;tggnbe
cal sources (e.g., urban runoff i i
ggglgt]on).rather than an indication of San Francig£o1gg;f;¥5:]
¥ ppﬁlgg;132iéﬁgl,ngélgﬁgi High ;issue levels in mussels (10 to
Carquinez A]bany'Hii] -aﬁd 525?a¥w S Treatare aot Tara i
R ' 1to, Treasure I is
Creek and Redwood Creek .(AHI,304,159,160). Data gga?gédligagiher

organisms and from upstre ind :
concern. . p | am areas indicate 1ittle cause for

The Toxic Substance Monitoring Program reported mercury
concentrations exceeding 1.0 ppm wet weight in fish tissue both at
Clear Lake and the Guadalupe River, a tributary to the South San
Francisco Bay (SWRCB,TSM Program). DHS has issued health
advisories regarding mercury in several fish species from Clear
Lake and for striped bass from the San Francisco Bay (AHI,304,356).

) i
3.5.2 Aquatic Toxicity to Biota

Lead levels in sedi | indi -
1ments§of the Estuary do not indicate particular

problem, S v
Lead ; _ s Mercury con;entrations in mussels of San Francisco Bay tend to be
ead is only moderat toxi . . ' : higher in the northern and southern extremities of the Bay than in
The EPA stagdard fgre}gat°§gcm§$iﬁg“j§;§r°rgaglsms (AHI, 304,144). - thg Central Bay. Levels of total mercury in native Bay mﬂsse]s ‘
average and 140 ppb as al1-hour average (Aﬁs -6 ppb as a 4-day - (Mytilus edilis) range from 0.25 ppm dw to 0.74 ppm dw (0.03 ppm
Francisco Bay waters is 'for the mo tg 1,304,149). Lead in San : ) ww -- 0.11 ppm ww) in the northern section of San Pablo Bay to
associated rather than éfsso1ved- ii apaggé agpagent]y-particqlate' 0.25 ppm dw to 3.49 ppm dw (0.03 ppm ww--0.5 ppm ww) in the
from urban runoff (AHI. 304 151). " The ?p_ S Lo be derived mainly . southern section of the South Bay (AHI,304,F46§ (SWRCB, SMW Report,
relatively higher levels of dissolved ]gggr(gogth Bay exhibits 1987). Some sites within the Bay suggestive of local B
the Central San Francisco Bay (0.01 opb) (AHII30£??§2S??§?red to - : contamination. These sites include the Islais Creek/Mission Creek
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3.6.2

-area and between Coyote Point and Redwood Creek
> 1 te . Total
goncintrat1ons in Pacific Oysters (Crassostrea gigas)aatmggguggd
reek approach and exceed the 0.5 ppm ww level for protection of
public health (AHI,304,122).

Aquatic Toxicity to Biota

Mercury is very toxic in aquatic environments; i

(3 i t i

?Q;i:;édsggaazxggi gart per bi;lion level (AHi,BOZ,ﬁigiftSngeSQSta
st to assess the impacts of the various forms of '

mercury on the biota. Most studies have measu

without identifying the chemical form it takesredmzzﬁs}mgﬁgﬁgryis

most toxic and most Qigh]y bioavailable, and is the form y

ﬁreQOm1nant1y found in finfish muscle samples (AHI,304 121). The

at;ona] Academy of Sciences (NAS) guideline for p}edaior» .

aggcect1qn is 0.5 ppm wet wejghtAOf total mercury (AHI,304,120)

thisur]‘y 1? mussels anq Pacific oysters from Redwood Creek éxcee&s

: ]gve . Ducks which feed on shellfish in the San Francisco Ba

ave liver mercury levels of 12.5 ppm dry weight, which it is Y
speculated may offer some protection from selenium toxicity since
gzn§§;:rggéggzsf?xglbggz igg?ents are antagonistically correlated
: . 304, . Animals or i
extensively on molluscs, fish or birds in tagmggi-gg}gg :gﬁgd
?gsg?g ?g 2?S§§go§ggv§ostriskFg£ merﬁury contamination because of
‘ or uidelines.
no ava!]able data assessing that rgsk or ig:ntigsﬁgve¥és§26re gre
community effects (AHI,304,132). | >

Soluble mercury concentrations in southea
{ st San Pabl

{rom .006 to .011 parts per billion (ppb), with tota? ?§5e§§"ge
tgart1cu1ate plus dissolved) of .009 to .028 ppb, which is greater
S]?ghz?z gﬁgnEggean concentgation and approaches or exceeds

's recommended standard for marine 1if jon
of 0.025 ppb (AHI,304,114). Elevated level iy Dot
sediments of San ﬁab]é Bay.(l 0 to 7.0 ) an Songp o

. . .0 ppm dw) and Sout

F¥agcmsco Bay (1.0 to 7.0 pgm dw) compared to)the O.gg 2058n49 m
of Central Bay (Aﬂ1,304,F42 . This pattern may be exp]ainea b Pem.
mercury input derived from fossil fuels and urban runoff They
g::icgé1$$gme;r1chment.1n mercury of the Central Valley Qatershed
] n mercury mine wastes, and mercury used and i '
gggdzﬁggagﬁéogu;;fects ghetupger estuary sed%ments (AHI]gSE Igg ol

ing redistributes thes i iments :
render them more bioavailable (AHI,304,§132;;8??d sedinents and may

Mercury is directly toxic; it is also co | i
. y icj i nverted to its
Zzgmizgo?%g;goggaggégs.h Th1s(z§th§1ated form is particﬂ?§2¥;aﬁggic
chains 1,304,121). There i id
of acute and chronic toxicity va]ues-% i orms. of mercury
to aquatic biota, and uncontaminated sgg e O ooy
ota, water

the lower toxic concentrations (AHI,304,112). ngsiézoggg;gzches

gr1ter1a for chronic exposure to mercury of 0.012 ppb (4-day

ax§r898%5o;pg.?4pggy(g$g-hou; ave;a%e) fO{ freshwater aquatic life
0.025 - erage) or 2.1 ppb (1-hour average) f

marine biota based upon the ens i : Y o

bioconcentrate (AHI,204,114)?r0penS1ty of methyluiercury to
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3.6.3

Conclusions

Because of mercury's tendency to exist. in high concentrations in
biota, and because of the toxicity of organic mercury (methyl-
mercury) to humans, its presence in the Estuary is of serious
concern. The State Board will request the Department of Health
Services to review available mercury data in light of human health

impacts.

Mercury is very toxic in aquatic environments; jts effects on biota
are evident at the part per billion level (AHI,304,111). A

“majority of the element originates from the drainage upstream of

the Bay and Delta. Sources include the deposits from the Coast
Range and wash down of mercury used in historical gold mining
activities in the Sierra Nevada. Mercury, however, is also present
in significant quantities in urban runoff which has led to elevated
levels in localized areas (AHI,304,117). tevels of mercury in the
biota from these areas approach and exceed the NAS and FDA
guidelines. Unfortunately, very little reliable information is
available on mercury levels in Bay-Delta waters (AHI,304,114).

3.7 NICKEL

3.7.1

3.7.2

Public Health

The available information for nickel in Bay-Delta biota does not
_convincingly reflect a threat to human health.

pifferent species of benthic biota appear to have different
abilities to concentrate nickel from the environment, SO that two
species from the same site may have different concentrations
(AHI,304,188). Japanese 1ittleneck clams (Tapes japonica) appear
to respond to nickel loads in the South San Francisco Bay at Coyote
Point, Foster City and Redwood Creek, indicating elevated levels,
while other molluscs at these sites show no such concentrations

(AHI,304,188).

It should be noted, however, that mussels in certain localized
areas contain elevated nickel levels. These areas include Mare
Island Strait, Carquinez Strait, Islais Creek and Redwood Creek,
with mussels showing levels of 5.0 to 16.9 ppm dry weight (0.7-2.4
ppm ww) (Risebrough et al., 1978).

A median international standard is not available for nickel.

Aquatic Toxicity to Biota

Nickel concentrations in freshwater are of concern to the biota
because measured concentrations (1.0-2.0 ppb) approach levels which
have resulted in toxic responses to test organisms as jndicated by
national data base information. The reported lowest effect level
(see problem matrix) in freshwater is 4.1 ppb which has resulted in
mortality to the narrow-mouthed toad embryo. Elevated nickel
levels occur upstream of the Delta and are associated with
discharges from mines, urban runoff, agriculture and NPDES
discharges. Currently, there is no existing numerical objective
for nickel in the Delta for protection of aquatic species.
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3.7.3

3.8.1

Data from fish and wildlife of the Bay-Delta also do

consistent patterns of nickel contami%ation. The ver;oszQ?wamount

of TSM data on nickel that is available shows only occasional high

g1cke1 values in fish livers from the Bay-Delta basin (SWRCB, TSM
qogram, 1985, 1986).. Higher levels have been reported in sémp]es

e ;?where in California (AHI,304,191). Waterfowl tissue data

gg endorf et al., 1986) from surf scoters and greater scaups from
e South Bay do not indicate significant contamination. Levels

above the detection 1imit of 0.1 ppm ww were found in only 27

ercent d
T 30401000163y and 22 percent of the scaups examined

Nickel shows a north-south gradient in the waters of i
gay with a high concentration (8 ppb) of nickel in thgagxiiggEISco
outh San Francisco Bay, and lower concentrations in the Delta (2

ppb). Concentrations of 8 ppb in solution in the South San
Francisco Bay approach the EPA criterion of 8.3 ppb for a four-day

average in marine waters (AHI,304,185). Delta outflow carries some .

nickel into the San Francisco Bay, but levels
. ncisco Bay, average » :
éﬁ?ié324£§823ék q1qke1 g1§§r1b%t1on in sediments fo%lozglg gigg?ar
3 el in solution (AHI,304,187). Nickel a to b
tightly bound to sediment ' i abitity
(AT 3ha.388) s and thus of low bioavailability

Conclusions

Nickel does not appear to represent a i

. S public health problem i
5ay and Delta. However, very little information is gvailaglgnoﬁhe
etrimental effects to human health related to nickel
concentrations in sediment and biota. Median international

standards are not available for thi
federal guidelines. this element nor are state or

The waters of South San Francisco Bay have shown some
;eve]s of dissolved nickel, up to 8 ppb, which approaﬁngz Enggtié
dqy average water quality criterion of 8.3 ppb. Delta waters show
issolved nickel concentrations of 2.0 ppb. Elevated levels occur
higher in the watershed and are associated with point sources
mines, agr1cu1§ure, and grban runoff. Currently, there is no'
$x1st1ng numerjcal water iquality objective for nickel in:the Delta
tgr protection of aquatic species. Because Delta levels approach
e reported lowest effect levels (4.1 ppb, which causes mortality

to the narrow- ‘ . ey
bo estab]ishszouthed toad embryo), water quality objectives should

3.8 SELENIUM

Public Health

Selenium is a complex element which can exist in xi i
states and d}fferent chemical forms within an oxi§§§?€§]s$22g6t1?¥
is an essgnt1a1 element (required for the maintenance of hea]ih)
and a toxic element. The toxicity of selenium is affected by it
chemical form (USBR,105,1;AHI,304,68). - ° : Y ?
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Selenijum in the Bay-Delta Estuary has received close attention in
the last five years, and despite its complex bio- and geochemistry,
considerable understanding has been gained. Seleniferous soils in
the coast range contribute loads of about 6.91 kg daily from the
Delta to the Bay (AHI,304,85). Agricultural drainage carried by
the San Joaguin River results in celenium loads of from less than 2
kg to 59.9 kg/day at Vernalis (USBR,107,T1). Because of diversion
and reverse flows in the lower San Joaquin River, much of the
selenium load from agricultural drainage does not reach the lower
estuary (AHI,304,77). There are indications of 6.18 kg/day of
selenium input in mid-estuary from refineries in the region of the
Carquinez Straits (AHI,304,85). Other, less well-defined sources
of selenium apparently enter the South San Francisco Bay because
elevated levels of 0.12 to 0.36 ppb of dissolved selenium occur
there, in comparison to levels of 0.14 to 2.26 ppb (USBR,107,15) in
the San Joaquin River. Few data are available on selenium in Bay-
Delta Estuary sediments, but evidence indicates that selenium loads
from particulates and sediment constitute only ten percent or less
of the selenium load reaching the Estuary in solution
(USBR,107,F5). :

For human health protection, DHS has in the past used a threshold
of 2.0 ppm ww in fish (edible portion) for issuing health
advisories, although this concentration is not formally adopted or
codified in the regulations. DHS staff also recommended a maximum
allowable residue level (MARL) of 1.0 ppm ww (edible flesh) for the
protection of sportfish and aguatic birds. The 1.0 ppm level is
intended by DHS to “prevent bioaccumulation in the food chain and
to protect the public who consume the sportfish" (SWRCB memorandum,
7/16/86). The median international standard for selenium is 2.0
ppm ww for fish and 0.3 ppm ww for shellfish (SWRCB, TSM Program,

1986).

Levels of selenium in Bay-Delta Estuary shellfish are-at higher
levels in the northern reach of San Francisco Bay (mean of 0.9-1.2
ppm ww) and in the southern reaches of south San Francisco Bay
(mean of 1.0-1.3 ppm ww) than in the Central Bay (mean of 0.3-0.5
ppm ww) (AHI,304,F37). Regardless of the area, these and other
rep?rgedh]eve1s approach and often exceed the MIS of 0.3 ppm for
shellfish.

Additionally, reported shellfish levels often approach and exceed
the Mussel Watch EDL 85 level of 0.6 ppm ww and EDL 95 level of 0.8
ppm ww (SWRCB, SMHW Program,1987).

The Toxic Substances Monitoring Program only recently (1983)
started analyzing fish samples for selenium. Largemouth bass
sampled in 1985 from Alameda Creek south of South Bay and Lake
Herman near San Pablo/Suisun bays showed elevated selenium levels
of 1.2 and 1.6 ppm ww ir their livers (AHI,304,93). TSM sampling
in 1987 of fillet portions of starry flounder from Suisun Bay
indicated elevated selenium levels of 1.10 ppm ww; white sturgeon -
and striped bass there contained 0.69 ppm ww and 0.48 ppm ww,
respectively (SWRCB, TSM Program,1987). There is evidence that food
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-~ and a maximum of 4 ppb.
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Aquatic Toxicity to Biota
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Few data on selenium concentrations in the sediments of the Bay-
pelta are available. It has been noted that selenium
concentrations in mussels were generally higher than those in
sediments and that selenium has a low affinity for suspended
articulates. Sediments could act as either a source OF sink for
the element (AHI,304,85,87).
As discussed in Section 3.8.1 (Public Health), elevated levels of
selenium have been found in shellfish and finfish of the North and
South bays. waterfowl (scaup and scoters) in the South Bay and

Suisun Bay showed detectable jevels of selenium in their liver
tissue compa i Kesterson which

rable to levels in dabbling ducks from
had reproductive problems. No such problems however, have been
documented in_scaup and scoters from the Bay-Delta because they do
not nest locally. :

3.8.3 Conclusions
n found in shelifish, fin fish,

£levated jevels of selenium have bee
and waterfowl particu]ar]y of the North and South bays. When
levels in the pProblem Assessment

compared to the various alert
Matrix (including DHS's MARL, MIS and EDL levels), @ public health
uals who might consume a quantity of these

concern for individ

organisms 1S warranted. “Available data on selenium concentrations
in the biota of the Bay-Delta have peen and will continue to be

to the DHS for their review and consideration of human
potentia] nealth impacts. )
gecause of the strong tendency of selenium to bioaccumulate, the
levels measured in the waters of the Bay-Delta are cause for
concern. Currently, Regional Water Quality Control Board 2 has not
established water qua j : jum in the Bay-Delta
Estuary. Regional Board 5 has adopted selenium water quality
objectives for the San Joaquin River and i i i However,
these objectives have been recently rel

3.9 SILVER

3.9.1 Public Health

Human health does not seem 1ikely to be affecte
silver found in San Francisco Bay.

A median jnternational standard is not available for silver. The

existing maximum contaminant level drinking water standard set in
1962 establishes 2 1imit of 50 i EPA's
catculated level which is protective of human health against the
jngestion of contaminated water and contaminated aquatic organisms
is also 50 ppb (EPA Quality Cri

Based on concentrations found in th
anywhere in the Estuary, eastern S0
Creek would provide dietary silver a

d by levels of

e most highly enriched organisms
ftshell clams from near Redwood
t about 28 ppm wet weight of
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‘reach the Delta and'Bay (AHI,35-38).

hepatopancreas tissue (AHI,304

A ,304,T2). This would ;
2??3:Te~3ﬁ-kﬁ‘9$rams of clam hepatopancreas :o ogggg;rgna puman to
permanént égrk;n1211o$b:grbed_wou1d produce argyria, a b?uggzm of
(SHRCB, 1978).. g e skin, but no other known i11 effects

on Islais Creek in San Francisco on the Bay shoreline was reported
ission Creek were reported at

at 9.0 ppm and two sites on nearby Mis
9.5 and 16 ppm dry weight. These levels, according to AHI indicate
(AHI,304,13,14).

nsevere local contamination* with silver
"hackground”, or ntypical" silver concentrations _in

diments were reported ranging from 0.01-0.5 ppm dw). A
small area near the palo Alto sewage treatment plant, whic AHI
states was "known to be heavily contaminated with silver" was
identified. It was detected as a result of metal studies on a
deposit-feeding clam (Macoma balthica) which showed total silver
concentration in the sediment near the outfall of 2.5 to 4 ppm dw

(AHI,304,23).

studies by various authors (Thomson et al., 1984; Chapman et al.,
1986; and Luoma et al., 1984, and in press) indicate a gradient of
sediment silver concentrations increasing from north of San .
Francisco Bay to the central and especially southern reaches of the
Bay. In general, silver levels are low in sediments from Suisun
Bay and the pelta (0.028-0.389 ppm dw), and gradually increase
along a southern radient (0.4-1.8 ppm dw Central Bay; 2.5-4.0 ppm
dw Palo Alto areag. Additionally, as previously mentioned, certain
Jocations within the Central and South bays have
in the sediments. These locations include Islais and Mission

crecks and the Palo Alto area (AHI,304,13-16).

Silver levels in shellfish ti
> sh tissue show the i ;

g?qsggtqgtéggs gs found in the sediment. Ggﬁzﬁag¥;d1$2$ 1?

(Corbicula s g f0.‘061 to 0.332 ppm dw were found in cla% tqw

(Corbicula sp.) from Suisun Bay and the Deita. These are tissue

TSM program a1so°32go;2e§]?3§ ﬁrom]are?s v idared pristinee S$§:

, X evels of silver in fi {ccye

the Bockomonto-San Saguin bas i wich the wcsption of higher

is thoughg thot ;gnggg ggg?cig?zgrshedtgf the Sacramento R%VE: It
h are 3

Apparently little of the silver, or greail?oggggtgg :2?;? gﬁv?ls.

Levels of silver in:shellfish tissu

Le i f ssue from, the Bay i i
Siqsgrtgnsgggg ggad1ent with maximum levels occu¥i;gcgiagglgnA?t
silver in clam si%e from the most-enriched site near Palo Alt >
Meteahns 304023 ly, with a maximum approaching 200 ppm d °
weigh outf]éw é d):‘ The seasona] fluctuation is corregatezy ith
and reduced résigengt l?mgyggtagiéie?nb¥hAHI T semhanced mi:;ng
during times of h1?h«outf]ow allow clams EOSgizgeignaizggﬁ}:ggdBay

silver (AHI,304,28
3.9.3 Conclusions

.
i
i

Aquatic Toxicity to Biota ‘
' sediments and biota of the Bay-Delta do

Silver levels in the water,
threat to public health. Elevated silver

not appear to represent a
levels, however, .Go appear to represent a threat to aquatic biota,
particularly in areas of Central and South bays. Siltver is known

to be extremely toxic to freshwater and marine biota.

Data on silver concentrations in the sediment and biota of the
Central and South bays indicate elevated levels, particularly with
regard to bicavailability. However, currently there is very little
information regarding the transfer of silver through the food web
or on the toxic effects of such a transfer.

Despite evidence of sil e
Ba ; . silver contamination in the .
imgécl;tiégu}gformat1on exists on food chain effggzghoian Fr?"CESCO
levels of il ing from these silver levels. Ducks show p?pu atton
compared t01Vv?r in their tissue in South San Francisco § evated
Vancouver a"daszza;:gﬁgtggy’" ;hedliterature for waterfo&% from
f - 0 a s
levels they have constitutes a hazarda(ﬁﬁ;sgogo3ggow whether the

Silver is extremely tbxic t '
Silv o freshwater and marine biota;
de O?Egng gfggctsbarg found with dissolved conceﬁteggggﬁs as Tow
2s 0.3 speciés gp . -These concentrations retarded larval routh
ston ohecs of sea urchins. Lethal effects have been g
oyster tr‘outam.embr‘yqs at 6 and 13 ppb, respectivel (AH?egn 3
RaTnbow ¢ , including the‘mlgratory sea-run straiz known 27
S, Sl i e g e
Stickleback fish are rle o bt s Sophas3,2): | |
leported to exhibit a 96- ' |

§6g1,3g458). The EPA 'standards for total rggocg:rb%CSO'Of i 1 Eotiicted from | . !

1308,8).  The Eph Standards for total able silver are . collected from locations 1n the Central Val

.2 ppb in freshwater; these are also Bay (mostly harbors and marinas) and analyz

the San Francisco Bay Basi
asin ]
y Basin Water Quality Control Plan objectives (tributyltin, dibutyltin, monobutylitin). T
centrations than the other species at most sites

3,10 TRIBUTYLTIN

3.10.1 public Health

The limited data available on tin in San Francisco Bay are those of

Goldberg (1987) conducted for the State MWater Resources Control
studies, samples of water and sediment were
ley and San Francisco

ed for organic species
ributyltin was present

AHI, 304 : " ! :
gouth ba§i1%éreM8x§Tugég1?:01532 ;;1;eg ;evels in the Central and A ~at higher con
' - n ot
‘ ad a mean of 0.042 ppb. ¥ (AHI,304,195-196). The hearing record has virtually no information
' available to suggest a human health hazard associated with

Silver also occurs in sedi i
sediments in the Bay-De 4
y-Delta Estuary. Except : N | tributyltin.

for some sites with high
for. i gher levels, the range of si i
1ments_1s from 0.1 Fo 4.9 ppm, dry weiggt (AH?}%gzrlggundAIQiggy
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3.10.2 Aquatic Toxicity to Biofa

Tin in inorganic forms is of generall

: _ low toxici i
10,000 times less toxic than equal cogcentrag?;:;tgf(:??Cg§1ggte]y

mercury) in its elemental or inorqari

: ! . ganic form .
$§g1gﬂe}?§grnat1onql standard for tin in fiséAg%égg4§§9?gé bl
of or ano-;§ + 199 ppm (CBE,8,C6). However, the recent devg?m o
toxicgt In compounds for anti-fouling coatings has raised et
organo-tin. fopnca Of concern (AHI,304,49-194). The most bl
mo?]uscs126dfo;hexamplg, tributyltin, is extremely toxic tocommP“
levels of ]esg tﬁgnmgrfngpﬁh{Xﬁi 3SZO¥38?armful effects occur at

» . * ! ? ; t i 1

8?8281e.b1?Aﬁ?x1c to oysters~at water conceng;gggggglgé ng a
tributg?tin (SéSOﬂA%zft.Lelg?"rgg?rted'lowest effect level fo:

i X umn -in the prob
matrix) is 0.08 ppb (80 ppt) in freshwater ang O.AEg SSEE?Z?eS;t)

in saltwater. The s :
tributyltin, standards for tin are clearly’inadequate for

Reported effects at these levels are decréased growth in the

embryo/fry stage of Pimephale la
: ) 0T P 1mep S_promelas (fat i
blocked oviducts in the juvenile Tife stgg: ggaghglgggwgn:??

Nucella lapillus, res i
. pectively. Levels as low a
é?;epgt) and 0.095 ppb (95 ppt) in marine water ;a2'327 i
Cts of decreased ?rowth in 100 perce A

: nt of the : ‘
oyster Ostrea edulis spat) and 50 percent morta]iismggeihgflgrsal

stage of the ussel Myti i i ; :
Study, SHRCB, 1987)Tx—ll!§ edulis (Tributyltin Priority Chemical

Tributyltin is presen% at elev
: ated conce
mar H
n 3§8as,be.g., leve1§;of»0.230 Ppb at Oxbow Marina in the Delt
. PPD at the Antioch Yacht Club (AHI, 304,196 Probom

Assessment Matrix p..4b). L
: . P.4b). Levels i .
butyltins are sufficiently high in ?Zm$f§22§gl§3" and other

3.10.3 Conclusions
Inorganic tin is of']o& toxici i
! oXicity to biota in aquati i
Ogtg}a;egofqrms of the element, however, such gs E;ngEV}Eqnments.
g Xicity. No information is available to suggezt ;gétare

tributyltin or similar i
Within: the Bay-De]ta,r%SPGCIes are of concern to public health

E]evated.tributy]tin levels withi
d uty] vels within poorly flushed
:zgigagggg?b¥;t2;2e2¥§ ggy;2§;§§ agg gf serious cozggﬁgsi:ftgiggogi
ic biota. Avai ata
8 suggest that the compound is present in];ggg?cggﬁg (6oldberg,

Currently, no water i jecti

' quality objectiv

??}tafby either Regional Bgardg 2 o;eg ?gi

othg‘ rom tributyltin, Such objectives are

o r methods wh1ch can effectively regulate
is highly toxic element. . .
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3.11 ZINC
3.11.1 Public Health

Zinc concentrations in the biota of the Bay-Delta are considered to
be only moderately elevated with no unusually high contamination
apparent, ana are therefore not a threat to the public health
within the Bay-Delta.

The median international standard for zinc is 45 ppm in fish and 70
ppm in shellfish. The Mussel Watch elevated data level for the 85
and 95 percentile (EDL 85 and EDL 95) is 33.07 ppm wet weight and
38.54 ppm, wet weight, respectively (SWRCB,SMW Program, 1984-85).

Data from the State Mussel Watch Program from 33 sites in the

San Francisco Bay for the years 1980-1987 were reviewed for zinc
concentrations in transplanted mussels Mytilus californianus and
bay mussels Mytilus edulis (SWRCB,SMW Program, 1987). Except for
some elevated levels at Tocalized sites (Central Bay, Alameda Yacht
Harbor--64.5 ppm ww; South Central Bay, San Mateo Bridge--37.2 ppm
ww; South Bay, Dumbarton Bridge--47.5 ppm ww), the majority of the
data for this review period consistently falls below the median
international standard and EDL 85 and 95 levels; it is therefore
considered only moderately elevated with no unusually high
contamination (SWRCB,SMW Program, 1987). This finding is supported
by work done by other researchers who studied zinc concentrations
in Bay-Delta biota (Girvin et al., 1975; Risebrough et al., 1978;
Bradford and Luoma, 1980). It should be noted, however, that these
researchers did find evidence of elevated zinc levels in the biota
at localized sites including Mare Island Strait, Albany Hills, Tara
Hills, Islais Creek and Redwood Creek. However, concentration
levels found at these sites are not considered to be "greatly
elevated" nor are they "exceptional" when compared to locations
elsewhere, such as Tomales Bay or Half Moon Bay (AHI,304,167- 168).

3.11.2 Aquatic Toxicity to Biota

Zinc is less toxic to aquatic organisms than copper. EPA's 1986
standards propose a four-day average concentration of 86 ppb in
marine waters and-a one-hour average concentration not exceeding 95
ppb (AHI,304,163). Dissolved zinc is found throughout the
Bay-Delta Estuary, with the highest levels of about 2 ppb in the
extreme South San Francisco Bay and about 1.5 ppb near the Bay
Bridge. The latter site is thought by AHI to be possibly '
associated with a discharge from the East Bay Municipal Utility
District (EBMUD) sewage treatment plant (AHI,304,163§. However,
much higher values have been observed in the extreme South Bay with
a maximum of 84 ppb recorded south of the Dumbarton Bridge in July

1986 (BADA,7).

Zinc is of concern in the Delta because concentrations measured in
the Delta and upstream waters approach levels that result in a
toxic response to test organisms (30 ppb--also refer to the “Alert
Level" column in the problem assessment matrix). Elevated zinc
levels upstream from the Delta are associated with mine discharges,
which, it is estimated, account for more than 70 percent of the
zinc loads in the Sacramento River (RWQCB,5). :
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3.12.2

difficult (AHI,304,281). Available data often lump hydrocarbon
pollutants into a single category identified as "oil and grease" -
which frequently reaches the estuary in urban runoff, sewage
effluent and industrial discharge. )

Some data exist regarding mononuclear hydrocarbons (MAHs) and
polyaromatic hydrocarbons (PAHs). MAHs are not considered to be a
human health problem in the Bay-Delta Estuary. They do not tend to
accumulate in sediments and most aquatic organisms metabolize and
depurate MAH's rapidly. PAHs include compounds which are
carcinogenic to laboratory animals (e.g., benzo-a-pyrene and benzo-
a-anthracene). Many of the PAHs found in San Francisco Bay
sediments are known to be present in urban runoff (AHI,304,286) and
atmospheric deposition (T,XLV,89). These chemicals are at high
levels in the San Francisco Bay compared to other central
California coastal locations (AHI,304,305) but the human health
implications are not clear.

Aquatic Toxicity to Biota

Hydrocarbons in San Francisco Bay biota occur as complex mixtures
making it difficult to trace them to a particular source; petroleum
compounds from municipal and industrial discharges are considered a
major source (AHI,304,293). The effects on biota are not well
defined, with possible population impacts of pollutants obscured by
natural variation caused by fluctuating outflows, high tidal
exchange, ocean temperature changes and other perturbations
(AHI,304,316). ‘

MAHs are a component of crude oil (0.2 to 7.4 percent),
particularly of the water soluble fraction (20 to 50 percent)
(AHI,304,282). These compounds are generally accumulated by
organisms directly from the water column, and excreted rapidly in
uncontaminated conditions (AHI,304,282). MAHs possess high vapor
pressures, relatively high water solubilities and relatively low
octanol/water partition coefficients (indicating low potential for
bioaccumulation). Environmental fate studies indicate that MAHs
have a very short residence time in surface waters due to rapid
volatilization. Almost complete volatilization from surface waters
can be expected six to eight hours after entry. MAHs are
characterized by low bioconcentration values and therefore do not
tend to accumulate in aquatic organisms or to be biomagnified in.
food chains (de Vlaming, December, 1988, SWRCB Report).

The few monitoring data available indicate that MAH concentrations
in California's surface waters do not exceed 1 ppb. During March,
April and May, 1987, MAHs were below the detection limit (i.e.,

- -0.5 ppb) in water samples collected at several Tocations in the

Bay-Delta Estuary. A SWRCB report concluded that MAHs do not pose
a widespread, chronic contamination problem in the San Francisco
Bay-Delta; and they are not 1likely to be impacting, either in terms
of bioaccumulation or adverse health effects, the striped bass
population or other aguatic organism populations in this system

(de Vlaming, December, 1988, SWRCB Report).
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3.12.3 Conclusions

3.13 POLYCHLORINATED BIPHENYLS (PCBS)
3.13.1 Public Health |
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Water Resources Control Board report (PCBs--SWRCB, Report No. 83-1
sp 1983) concluded that PCBs are toxic substances that are
hazardous to humans and aquatic life. The report advised that
human contact with PCBs should be minimized and further
dissemination of these compounds into the environment should be
prevented.

Before 1970, 60 percent of PCB uses were for "closed" systems
(electrical and heat transfer systems); the remaining 40 percent
were for "open" uses (carbonless copying, hydraulic fluids and
lubricants). By 1972 all PCB production was for closed systems. °
In 1976 the Toxic substances Control Act banned the manufacture of
new PCBs and prohibited the use of PCBs except in "totally
enclosed" systems. Today, about 750 million pounds (over half of
the 1.4 billion pounds of PCBs produced in the U.S.) are still in

service (SWRCB--Report No. 83-1 sp, 1983).

No median international standards for PCBs in fish or shellfish are
available. However, the National Academy of Scicnces has issued a
guideline for predator protection of 500 ppb wet weight and the
Food and Drug Administration has issued a tolerance level for PCBs
of 2,000 ppb wet weight (AHI,304,221). 1In addition, the Toxic
Substance Monitoring Program's elevated data levels are 160 ppb ww
for the 85 percentile and 475 ppb ww for the 95 percentile (TSM
1985; Report No. 87-1 WQ). Elevated data levels from the Mussel
Watch Program are as follows: EDL 85=200 ppb ww; EDL 95=283 ppb
ww. Both levels are approximate as a result of conversion from dry

weight to wet weight by dividing by 7 (CMW 1984-85; Report No. 86-3

Q). |

Work done by Risebrough et al. (1978) on the bay mussel Mytilus
edulis indicates that relatively high levels of PCBs are present in
mussels from the South Bay, particularly from Islais Creek south to
Redwood Creek. PCB levels in mussels from this area ranged from
400 to 1,500 ppb dw (approximately 57 to 214 ppb ww). Elevated
concentrations of PCBs were also found in mussels off Richmond,
Albany and Oakland (AHI,304,216). Results of PCB concentrations

. from the Mussel Watch Program for the years 1979 through 1986 also
indicate that the Bay still contains PCBs despite restrictions
imposed on their usage in 1976 (AHI,304,216); their presence can

partly be explained by the fact that these compounds, 1ike DDT, are.
- particularly Tong-lived in the environment. Recently, however, low

concentrations of PCBs in sturgeon, striped bass and flounder have
been found (SWRCB, SMW Report, 1986 and 1987). It should be noted,
however, and the AHI points out, that while local contamination of
PCBs is evident in San Francisco Bay, concentrations found in
mussels are considerably lower than those found in certain polluted
locations elsewhere, including New Bedford Harbor in Buzzards Bay,
Massachusetts, and Newport Harbor, San Pedro and San Diego Harbors
in California. It is thought that PCBs in the Bay are diluted and
dispersed by the high tidal prism and high sediment mobility

(AHI, 304, 219-220). -

Concerning finfish of the Bay-Delta, NOAA (1987) has documented
that PCBs in the Tivers of starry flounder from Southampton Shoal
and Hunters Point in San Francisco Bay are highly elevated when
compared to flounders from the Columbia River, Coos Bay and Bodega
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3.13.2 Aquatic Toxicity to Biota
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contaminated, suggesting that multiple sources are involved
(AHI,304,216). A sudden .increase in general PCB Jevels found by
the Mussel Watch Program in the San Francisco Bay in 1981 suggests
a spill or release of some magnitude occurred in late 1980 or early
1981, but none was reported during that period (AHI,304,219).

There appear to be multiple sources of PCBs to the Bay, because
different mixtures of isomers have been detected in molluscs at
different times and locations (AHI,304,218,T29). The effects of
pCBs in fish have been shown to induce hepatic mixed function in
oxidase enzyme activity, and alter hormonal levels and interfere
with reproduction (AHI,304.220). Levels of PCBs in fish and
effects induced by PCBs are complex integrations of total exposure,
because fish move through broad regions of the Bay (AHI,304,220).
The starry flounder has been shown to have higher levels of PCB
contamination in the San Francisco Bay than in other West Coast
estuaries. Liver tissues of flounders from the Columbia River
mouth and Coos Bay have total PCBs well under 1,000 ppb dw, while
£lounder from Hunter's point and Southhampton Shoal in San -
Francisco Bay exceed 3,000 ppb_in total PCBs. Striped bass show
similarly elevated tissue PCB levels in the Bay-Delta tributaries
(nearly 20 ppm lipid weight) compared to Coos Bay, Oregon and
Chesapeake Bay (2.0 to 5.0 ppm) (AHI,304,223). PCBs have been
detected in bay shrimp in both North and South San Francisco Bay
samples with tissue levels ranging from 100 to 2,500 ppb dry
weight; the highest levels occurred in the North San Francisco Bay
population (BADA.7,57,58, T1-37) and suggest an unreported
discharge of PCBs in late 1983 or 1984.

Marine mammals have rarely been examined for PCBs in the Bay-Delta
Estuary; the data available come from individuals which were found
dead and thus may not accurately reflect the distribution of
contaminants in the population (AHI,304,228). One seal was more

~ contaminated than others, with PCB jevels of 500 ppm of 1lipid in

blubber, 12,000 ppm in liver and 31,000 ppm in muscle
(AH1,304,228). Other seals contained PCBs at concentrations of
about 100 ppm 1ipid weight. Comparable levels of PCBs (100 ppm
Tipid weight) are believed to affect reproduction in ringed seals
in Bothnian Bay, Scandinavia, but no tocal marine mamma
reproductive information is available (AHI,304,208).

Birds from the San Francisco Bay have been reported to have
experienced reproductive impairments characteristic of
organochlorine toxicity; eggshell breakage, hatching failure and
chick mortality in Caspian terns (Sterna cas ja) also occgrred.

Preduibuiieee

Reproductive problems in great blue heron Ardea herodias and

L

black-=crowned night herons (Nycticorax nycticoraxi were also
reported (AHI,304,229,230). Flevated PCB and DDE levels, compared
to levels in control eggs from Patuxent, Maryland, were present in
the eggs of night herons from Bair Island in the San Francisco:
South Bay. It is suspected that elevated PCB levels were
responsible for a reduction in the embryonic growth of these birds

(AHI,304,230).
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3.14 DDT AND OTHER CHLORINAT?D HYDROCARBON PESTICIDES
3.14.1 Public Health

Although DDT, chlordane and PCBs '
. C ! d are no longe
amounts are still evident in some piaces, agdrclﬁgglAZt:iegﬁe]g;ggn

food chain. DDT and other chlorinated hydrocarbon pesticides are

~ found at elevated levels in several parts of San Francisco Bay, in

part due to historic use on cro
0 L ps and structures, a
fautthareg nd orfiny 13T ntapos nd rscoss g
for DDT and metabolites hase not b 214). OSEDA action levels
ot been exce i
Central Valley or San Francisco Bay (AHI,382?§5?¥.f1Sh from the

Central Valley exceed the USFDA action level for a n5$§2rfg?m e

pesticides including:

o chlordane (San Joaquin River at Vernalis) (AHI,304,F78,266);

o endosulfan (San Joaquin Ri .
River) (AHI'304,F80?268); ver at Vernalis and the Tuolumne
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3.14.2 Aquatic Toxicity to Biota

Although DDT usage has been banned since 1970 in california
(AHI,304,233), its persistence and ability to pass through the food
chain seem to assure it will continue to be found in susceptible
biota. Current data on DDT in San Francisco Bay sedimenis show
levels have dropped (1986 maximum of 3.60 ppb dry weight) in
comparison to those seen in the mid-1970's (up to 200 ppb in 1974)
shortly after the chemical was prohibited in agricultural use

(AHI, 304,730 vs. 131,235-236).

Residues in biota have shown similar declines in DDT and
metabolites since the ban (AHI,304,242), but the decline has been
slight in recent years; significant sources 1ike the Lauritzen
Channel near Richmond remain (AHI,304,244). Because of
contamination from the former ‘United Heckathorn pesticide
formulation and packaging plant, the Channel has from 6,800 to
22,470 ppb of DDT and metabolites in biota, as well as residues of
chlordane and dieldrin (AWI,304,244). Mussels throughout the Bay
have DDT metabolite concentrations of about 50 to 90 ppb
(AHI,304,244). Fish in the Bay-Delta Estuary and its catchment
area continue to show higher DDT and metabolite residues than the

- same species in uncontaminated areas elsewhere. 1f residue

3

declines exist, they are not dramatic because individual-to-
individual variance obscures any slight trend (AHI,304,254).

Little evidence of DDT-related toxicity is available for marine
mammals and birds in the Bay-Delta Estuary, although a single
harbor seal found dead in Richardson Bay had elevated levels of DDT

and PCBs (AHI,304,255).

Other chlorinated hydrocarbons pesticides continue to be present in
the San Francisco Bay. Chlordane, for example, a chemical more
acutely toxic than DDT, is apparently nearly as abundant as PCBs in

" sediments and is found in higher concentration than DDT and its

metabolites (AHI,304,259). Some other organochlorines detected
include chlordane congeners (trans-chlordane, cis-chlordane, and
trans-nonachlor) from Islais Creek, and hexachlorobenzene from
Oakland sediments. ‘

Biota from the Bay-Delta and its catchment show a wider variety of
organochlorine compounds than sediments. Dieldrin, for example, is
sometimes found in Pacific oysters, asiatic clams and mussels. In

s

the San Joagquin River, samples of clams (Corbicula fluminea) show

contamination by chlordane, chlorpyrifos, djeldrin, endosulfan, and

toxaphene {AHI,304,261). Compared to other vegions, fish from the
Central Valley rivers show elevated levels of chlordane, aldrin,
dieldrin, endosulfan, isomers of HCH, hexachlorobenzene and
toxaphene (AHT,304,272), despite those chemicals being banned or
restricted in California. Fish from the Central Valley exceed
National Academy of Sciences (NAS) guidelines for protection of
predatory species, or FDA action levels in many cases
(AHI,304,264). For example, chlordane exceeded the NAS guideline
of 100 ppb in fish from the lower American River, the Sacramento
River at Hood, and the San Joaquin River at Twitchell Island, as

detected by the State Board's Toxic Substances Monitoring Program

(SWRCB, TSM Program, 1986). Other NAS guidelines exceeded in the
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3.15 CHLORINATED DIBENZODIOXI?S AND DIBENZOFURANS
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Organochlorines otheL than PCBs and DDT found most commonly within

The following narrative on

Public Health

Chlorinated dibenzofurans (CDFs) and dibenzodioxins (CDDs) include

tetrachlorodibenzo-p-djoxin (2,3,7,8-TCDD), commonly called dioxin.
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These compounds occur as byproducts of chemical synthesis, from
electrical equipment fires, and from municipal solid waste
incinerators. CDFs and CDDs share three characteristics that make
them long-lived in the environment: They have very low water
solubility, high affinity for soil and sediment and are resistant
to breakdown (SWRCB,Report No. 88-5WQ,1988).

CDDs and CDFs are absorbed and concentrated by humans and
laboratory animals. The half-1ife of the most toxic CDD is
estimated to be over five years in humans. Laboratory studies with
animals indicate that dioxin causes teratogenic and fetotoxic
defects at very low exposure levels. They are also known to be
strong animal carcinogens. EPA has rated dioxin as the most potent
animal carcinogen tested (SWRCB,Report No. 85-5,WQ,1988).

In 1983, the U.S. Food and Drug Administration set a safe level of
25 ppt (parts per trillion) in fish for human consumption, as long
as fish were not consumed more than twice a month (SWRCB, Report,
No. 85-5 WQ, 1988). The EPA criterion in water for protection of
human health from potential carcinogenic effects of dioxin through
ingestion of contaminated water and aquatic organisms is 0.013
parts per quadrillion (ppq) at a 10-6 (one in a million) risk
level. For bays and estuaries, exposure is limited to contaminated
seafood and the criterion is slightly higher at 0.014 ppg (SWRCB,
d;aft §ED for Inland Surface Waters and Bays and Estuaries,
1/1990).

Only two facilities are confirmed dischargers of dioxin compounds
to California inland waters. These are the Simpson Paper Company
Mill on the Sacramento River near Anderson, and the Gaylord
Container Corporation Mill at Antioch on the Delta . Effluent from
the Simpson Paper Company has contained 100 to 250 ppq 2,3,7.8
TCDD, and at least 330 ppq of TCDD equivalents (TCDD equivalents
are the toxic equivalent concentrations of a mixture of chlorinated
dibenzodioxins and dibenzofurans) (Central Valiey Regional Water.
Quality Control Board, Order No. 89-057). Recent measurements
(March-September, 1989) have been lower, about 50 ppq TCDD
equivalents. Fish and shelifish from the Sacramento River near the
mill contain CDDs and CDFs at levels high enough (38 ppt
equivalents in rainbow trout) that the Department of Health
Services issued a health advisory in November 1988, warning against
consumption of fish caught between Keswick Dam and Red Bluff
(SWRCB,draft FED for Inland Surface Waters and Bay and Estuaries,
1/1990). The advisory advises people not to eat resident trout,
sucker or bottomfish, such as carp or catfish, taken from the
Sacramento River between Keswick Dam and Red Bluff. In May 1989,
squawfish were added to the list of fish not to be eaten. This
advisory was included in the Department of Fish and Game's
California Sport Fishing Regulations for 1989 and will be included
through 1392 (pers. comm.; Al Cordoni, DFG). Since the health
advisory, subsequent samples of fish, taken both by the Simpson
Paper Company and Regional Water Quality Control Board 5, have
confirmed the presence of 2,3,7,8,TCDD.
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The State Board is currently considering adopting a human health
objective for 2,3,7,8-TCDD equivalents of 0.013 ppq for inland
surface waters and 0.014 ppq for bays and estuaries. The rationale
for this objective is discussed in the January 29, 1990 draft
Functional Equivalent Document for Inland Surface Waters and
Enclosed Bays and Estuaries of California.

Additional recommendations concerning this issue are found in
Chapter 4, Section 4.4.1,

3.16 TRIHALOMETHANES

Trihalomethanes (THMs), a subset of chemicals known as disinfection by
-products (DBPs), are single carbon, halogenated organic compounds
roduced when naturally occurring substances in water come in contact
with chlorine during the process of disinfection (T,v1,38:3-5). The
significance of THMs in a drinking water supply is reported in two
national surveys which indicate that chloroform and bromoform, two of
the THMs, are animal carcinogens and are suspected human carcinogens .

(T,V1,38:12-16).

The THM precursors present in Delta Waters are a significant water
treatment issue to users who divert water from the Delta for municipal
purposes. Because of the statewide effect of THM precursors in Delta
waters, detailed discussion of THMs and DBPs is being included in the
Water Quality Control Plan for Salinity. That document will also
address State Board policy concerning the control of THMs and other

DBPs.

3,17 DREDGING SEDIMENTS

Pollutants released during dredging and disposal of sediment were
identified in the hearings and in exhibits as a potentially major
contributor to pollution of the Sacramento-San Joaquin Delta, and

particularly of San Francisco Bay.

During the Phase I hearings, parties who expressed concern about
dredging sediments included Citizens for a Better Environment (CBE),
Bay Institute of San Francisco (BISF), Aquatic Habitat Institute (AHI)
(T,XLVIII,77:7-8;T,XLIV,37:1-13;T,XLIX,205:18-20.210:4-9) and the
Department of Fish and Game (DFG)‘(T,XLV,192-194).

During the Water Quality Phase's hearings on the PPD, parties again
expressed concern and provided recommendations on the dredging issue.
These parties are the Bay Planning Coalition, DFG, Contra Costa Water
District (CCWD), AHI, and the Save the San Francisco Bay Association
(Save SF Bay). Other parties which commented are the U.S. Army Corps
of Engineers (U.S. Corps) and EPA. - Serious concerns about the
deposition of dredged sediments on Delta levees have been expressed by
Sacramento and San Joaquin counties, and by tne CCHWD, subsequent to the

Phase I hearings.
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AHI identified coastal or open ocean disposal of dredged material
as being worthy of consideration as an alternative to disposal in
the Bay (T,XLII,161:14). CBE proposed that the method of dredging
be chosen to minimize dispersal of sediments into the water column
(T,XLOX,223:2-9). CBE proposed that, in other situations where
toxic materials in sediments were safely buried under relatively
clean sediment layers, the materials should be left undisturbed
(T,XLIX,223:16-21). CBE also identified as an option land disposal
of sediments as hazardous wastes when contaminant levels are so
high that it is inappropriate to return them to an aquatic
environment (T,XLOX,214:6-18). Other options identified included
capping pollutants in areas where they would 1ikely remain
undisturbed (T,XLIX,213:7-11) and deep ocean disposal beyond the
continental shelf (T,XLIX,213:21-25;214:1-5).

The follewing recommendations were presented during the Water

-Quality Phase on the PPD:

DFG provided several long and short-term recommendations. The
long~term recommendations include designation of a deep water ocean
disposal site, and selected upland sites where fish and wildlife
habitats will not be affected (7,1,101:7;102:1-10). Short-term
recommendations include the development of specific criteria for
assessing the suitability of sediments for in-Bay disposal, and the
development of interim limits for the volume and frequency of
disposal of in-Bay sites (T,I,102:11-26). In addition, DFG
recommends that new projects, capable of generating large volumes

" of dredge sediments, should be postponed until alternate disposal

sites are developed (T,I,103:1~7).

CCWD has recommended that the State and Regional Boards prohibit
the deposition of dredged material on levees or elsewhere in the
Delta until it is scientifically established that there will be no
significant increase of pollutants in the waters of the Bay-Delta
Estuary, and that the stability of the Delta levees will not be

compromised (T,II,155:156).

While not negating the need for the designation of an ocean
disposal site, the AHI has recommended that the State Board require
studies be conducted to determine whether there is sufficient cause
and effect between dredged material disposal and biological impacts
to warrant ocean disposal (T,1I,218:12-18). AHI also recommends
that the State Board direct the U.S. Corps to develop a model for
predicting the transport and distribution of deposited and
suspended sedimentary material in the Bay (T,1I1,219:14-26;220:1-3).

The U.S. Corps testified that designation of an ocean disposal site
prior.to 1991 (as proposed in an earlier draft) is unlikely due to
federal budgetary constraints, and that a new schedule is being
developed (T,1I,313:24-26). EPA expressed a similar comment in a
letter to the State Board. :

Some of the recommendations made by the Save SF Bay Association are
similar to those made by other parties. These include evaluating
upland disposal sites, investigating impacts of dredging-and
limiting bay disposal of dredged materials during the recreational
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3.17.3

Chapter 4, Section 4.4.;.

fishing season (T,I1I,325:7-19). However, they also recommended
that pollution prevention to reduce contamination of dredge
sediments be required, and that the U.S. Corps investigate
alternate methods of reducing dredging needs, 'such as coordination
of past operations (T,11,325:12-233

Conclusion

Dredging and dredge sediment disposal represent substantial point
sources of pollutants to the Bay-Delta Estuary. The record
indicates there is widespread contamination of Bay sediments by a
variety of toxic contaminants, and that dredging makes formerly
isolated contaminants available.

The U.S. Corps of Engineers, EPA, the San Francisco Bay Regional
Water Quality Control Board and the San Francisco Bay Conservation
and Development Commission all have responsibility for regulation
of the use of certain waters for disposal of dredged material.
Therefore, these agencqes have jointly developed a long-term
management strategy (LTMS) for dredging and disposal of dredged
materials from San Francisco Bay. The objective of the LTMS is to
develop economically reasonable and environmentally acceptable long
range solutions to the 'dredging and disposal needs of San Francisco
Bay.  Specific recommendations concerning this issue are found in

i

s o
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4.0 POLLUTANT POLICY ACTIONS

4,1 Introduction

The problem assessment described in the preceding chapters resulted in
a list of actions for Regional Board implementation. These actions
fall into categories which are discussed in the following sections:

4.2 Water Quality Objectives

4.3 Mass Emissions Strategy

4.4 Site or Pollutant-Specific Actions

4.2 Water Quality Objectives

4.2.1

4.2.2

Introduction

Pollutants, for which information indicates that ambient
concentrations are at levels posing a potential hazard for aquatic
life, may be regulated through adoption of water quality objectives
and plans to implement those objectives. For many pollutants of
concern, water quality objectives do not exist and there is Tittle
information on toxicity. For others, either objectives have been
developed (California Ocean Plan and Regional Water Quality Control
Plans), or information exists in the form of EPA Ambient Water
Qualétg)Criteria(C]ean Water Act Section 304(a); 33 USCA Section
1314(a)).

Water Quality Objective Development

Objectives for specific pollutants should be adopted where
necessary. The State Board believes, however, that the pollutants
in question, as well as a number of others, are not a local problem
unique to the Bay-Delta Estuary but are a problem throughout the
state and that a statewide approach to their control should be
taken. The rigorous development of information on water quality
and the full involvement of the public throughout California will
best ensure the reasonable protection of the waters of the Bay-
Delta Estuary. The State Board has therefore decided to remove
consideration of water quality objectives from the PPD and to
develop objectives to be adopted in statewide plans. Specifically,
for the eight pollutants in the draft PPD (November,1988), review
and implementation of objectives will be included in the Statewide
Water Quality Control Plans for Inland Surface Waters and for
Enclosed Bays and Estuaries of California. Workshops and hearings

. on these plans began in the fall of 1989.

4.3 Mass Emissions Strategy

4.3.1

Introduction

Limitations on the mass emissions of toxic persistent pollutants
(e.g., lbs/day or tons/year) should be established to control
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The regulatory programs at the State and RegionaIVBoards have been
focused on discharges which come from 2 pipe. Programs aimed at
permitted,discharges such as POTHs and industry have been in place
for many years, have received a great deal of regulatory attention,
and have resulted in significant reductions in the discharge of
certain pollutants, including heavy metals.

eductions from these point sources needs to be balanced
ditions that could pe reasonably achieved

d control of all sources. The water quality
additional treatment at a sewage
treatment plant may also be achieved through reductions in storm
water discharge. The mass emission strategy proposed here 1is
intended to address pollution on a waterbody approach, not an
jndividual discharge approach. - This approach 1is being employed as
part of the State Board's Clean Water Strategy and Statewide Water

Quality Assessment.

Further r
with water quality con
through the coordinate
which can be achieved through

The mass emissions strategy is intended to delineate a waterbody or
~ segment of a waterbody and determine the sources of specific

ollutants and the seasonal loadings from these sources. The
objective is to institute additional control measures on specific
h pose the greatest threat to beneficial uses.

toxic pollutants whic

The specific pollutant, the waterbody and the potential control
measures are to be identified in future updates of the Statewide
Water Quality hssessment. The Assessment will be use i

priorities for implementing individual mass emission strategies.

emissions is warranted under the -

specific conditions present in the San Francisco gay and Delta.

The Bay and Delta have multiple and varied sources of pollutants

discharged under hydrodynamic and water chemistry conditions
favoring long-term accumulation of pollutants in sediments and

organisms.

A strategy for 1imiting mass

ulatory program is to

The ultimate goai of a mass emissions reg
ficial uses of the estuary

rovide reasonable protection of the bene
based upon: A

o Water column, tissue and sediment objectives designed to protect
of the Bay and Delta. Tissue objectives

the beneficial uses
would be designed to protect aquatic life as well as predator
species such as man. Sediment objectives must be based upon an

understanding of the physical transport and fate of the
pollutants. -

hensive characterization of toxic

o An accurate and compre
trations in the estuary.

pollutant sources, loads, and concen
o A knowledge of the technical and economic feasibilﬁty of control
measures for reducing toxic pollutant loads.

h will begin to address these elements.
11 have comprehensive
e few

Actions are underway whic
1t will take time and money before we wi
scientific and technical knowledge. At present, there ar
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specific limits for metals and trace elements in fish ti

State Department of Health Services has issued health aéi?gg;ielhe
for mercury and selenium in Bay-Delta waters for consumption of
fish and waterfowl respectively. The problem is that there is a
general lack of specific limits for sediment and tissue which
protect aquatic life and human health. Given the absence of
adequate limits, it is prudent to take measures to prevent impacts
by controlling potentially toxic pollutants while considering ’
social and economic effects. The mass emissions strategy proposed
here is intended to provide a means to initiate actions within
existing limitations of data and resources.

4,3.3 Actions

4.3.3.1 Identify Po]]utan;s and Locations of Concern

4.3.3.2

‘strategies for the highest priority waterbodies which will

Pollutants of primary concern are those which exc ifi
limits, standards 'or objectives. Present waterxqﬁgqiiSEC1f1c'
objectives alone are inadequate to identify pollutants and
locations of concdrn where there has been a build up of toxic
pollutan?s in sediments or tissue. Therefore, the Regional
Boards will have to evaluate many sources of information to
determine which areas of the Bay-Delta warrant the highest
priorities. Some of these sources are Department of Health
Services Maximum Acceptable Residue Levels (MARL), Elevated
Data Levels (e.g., EDL 85), Median International Standards
(MIS), toxicity tests, published scientific information and
testimony submitted by experts in the field of resource
management. Using; evaluation techniques acceptable to the
Regional Boardand begt professional judgment, Regional Boards
are to review the existing data on toxic pollutants to identify
candidate pollutants for the MES which have potential impacts
on the bengf1g1ql uses. These pollutants and their locations
will be prioritized through the State Water Quality Assessment
The Regional Boards will complete individual mass emissions |

inc]ude the e]emen;s outlined below.
Identify Sources o% Pollutants

Existing data should be used for initial source identificati
and mass load estimates. A monitoring program for pg}ﬁﬂigﬁions
concentrations in tissues and sediments will be necessary to
determ]ne thg extent and sources of substances that accumulate
Preliminary indications show that elevated levels of toxics |
occur in sediment and biota upstream of the Delta in the San

Joaquin and Sacramento Rivers and i j j
) ) nd in some of their
tributaries. { naJor

The major sources of pollutants to the Bay-Delta can b

down 3nto.three categories: point‘sourceg, nonpoint sguezgten
and riverine sources. Point source loadings can be determined
from NPDES qnd_monitoring reports. Nonpoint source loading is
much more difficult to assess, but has been determined to be a
major source of many of the pollutants of concern. Because
nonpoint sources are a significant pollutant source, it is
important to estimate the loadings from these sourcés.

4-4

"~ in sediments and tissue.

Estimates can be made by examining land use or by measuring
cumulative changes in receiving waters. In some cases, the
discharge point of nonpoint sources is discrete and loading can
be measured directly. Nonpoint sources such as agricultural
drainage and urban runoff, however, vary significantly by
season, both in amount and kinds of pollutants, further
complicating estimates of annual loading. There is a need to
evaluate this variability.

The first step in identifying sources will be to quantify
loadings from point and nonpoint sources discharging directly
into the locations of concern. However, the impacts of
upstream sources must also be assessed. Fractions of the
loadings from any given source may travel downstream dissolved
in the water column, or suspended in sediments, or with the
bedload. These fractions vary according to the substance and
to conditions in the receiving waters. Some substances from
upstream sources may never reach the Bay-Delta. For example,
substances associated with suspended sediments settle out
behind dams. Other substances are transported through the Bay-
Delta and out to the ocean in dissolved form. :

New areas and techniques for measurement will be needed.
Cumulative loadings from point and nonpoint sources could be
measured by determining riverine loadings at the boundaries of
the Bay-Delta. Special analytical techniques will be required
to monitor water concentrations below the detection limits of
traditional technology. Techniques such as passing large
volumes of water through resin columns are available to
concentrate pollutants for low-level detection.

Each Regional Board must develop a program for identifying the
major sources of loadings of the substances included in the
mass emissions strategy. This list of substances is subject to
change as more data become available. Evaluation of the degree
of impairment and the potential for reducing mass emissions
from identified sources will assist in setting priorities.

Establish a Program to Regulate Mass Emission

The goal of the MES is to attain the highest water quality
reasonable considering the specific conditions affecting each
waterbody. The waterbodies jdentified through the Water
Quality Assessment process are considered of highest priority
in the Estuary. Each waterbody or segment identified will have
a specific sequence of measures designed to regulate and reduce
the concentrations of toxic pollutants in the water column and

The Regional Boards are to develop regulatory strategies for
pollutants of concern. The implementation plan for these
strategies shall be included in the basin planning process
described in the Porter-Cologne Act. In adopting these
strategies, the Regional Board should consider the following
factors: the total loads on the waterbody; the significant
sources of those loads, including point sources, urban runoff,
nonurban runoff, riverine sources and atmospheric sources.
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turther, for significant sources, the Region

consider estimated load reductions whichgcanagengzgeszg]gy
alternative control measures and the economic, social and
environmental consequences of implementing the measures. The
process of selecting a strategy is to involve a balancing of
these and other factors consistent with the Porter-Cologne Act

The mass emissions strategy will implement one of the following

approaches:

1. A staged program to reduce total loads to the waterbody;
2. A program to freeze loads at existing levels; or

3. A controlled program of increased loads with
. measures
assure continued protection of beneficial uses. €0

The approaches described below should include a itori

C monitorin
program and reporting schedule to track progress in contrglling
loads and to track the resulting sediment and biota
concentrations. Monitoring reports will serve to indicate

whether the major sources are being ta ; :
manner. 3 , g targeted in an effective

Since nonpoint sources appear to be a very signifi
' Y y significant source
of pollutant loading, this program should include BMPs and any
other method of control that can be developed for loadings from
ggggg;n@ sgurc?s._ The Stat? Board will assist the Regional
in developing a regulatory framework to moni
regulate nonpoint sources. d © monitor and

For point sources such as POTWs and industries, the indivi
strategies shall include a vigorous waste miniﬁizatiggdgxgggg;
- which includes source control measures and considers pollution

prevention audits for pollutants of concern whenever these
actions are applicable. Implementation of these programs will
be applicable whenever point sources are considered by the
Regional Boards to be significant contributors to the mass
loadings of pollutants of concern. ‘

Waste minimization is the reduction of the generati
subsequent'needifor treatment and disposal gf toigéogétgg?als
The pollution prevention audit will delineate the mass emissién
of the pollutant of concern and identify the mass loadings from
all the major contributors to the waste stream. Each major
contributor shall provide an analysis of alternative measures
to reduce or eliminate the discharge of the poliutant of
concern. The strategy will incorporate the selected best
measures and track the results in the mass emissions.

. A | . ' i j nt ibut
I mi 1 g major conty ors Of po] ’
Oad m‘lght inc IUde the lO l IOWing E]ementsz Utant

o Identification of poliutants of concern targeted f
. ! * o r
;g?gc§1og baﬁgdhon input from the Regional goards. Other
| Tutants which may cause violation of water i
objectives may aiso be included. auality

o Ildentification of the significant sources of the targeted
pollutants through extensions of present pollutant
monitoring of POTW treatment plant influent and industrial
sources.

o Evaluation of alternative measures for reducing the targeted
pollutants. :

o Formulation of a comprehensive program which might include
all practical control measures, both structural and
nonstructural, to reduce the discharge of the targeted
poliutants.

o Development of a public education/outreach program to
educate the community about the need to properly dispose of
toxic materials.

o Development of a monitoring and inspection program to
document compliance with and benefits of source reduction

controls.

For point and nonpoint sources, all practical control measures
both structural and nonstructural shall be analyzed to select a
cost-effective measure to attain the greatest control of the
pollutants of concern.

In some .cases it may be necessary to work with other Federal
and State agencies toward the longer-term objective of reduced
emissions. For example, in order to reduce atmospheric
deposition, the most significant source of PAHs, it may be
necessary to work with the State Air Resources Board and other
a%encies to initiate long-term programs to reduce air emissions
of PAHs.

1. Program to Reduce Loads

For those waterbodies where reductions in pollutant loads
are warranted, the strategy should include a pollutant
reduction program. A reduction is warranted when the
Regional Board determines that the necessary measures are
reasonable and such reduction would result in a greater
degree of protection for beneficial uses. A reduction is
required if the existing uses as defined in federal
regulations are not being protected, or if higher than
existing water quality is required pursuant to 40 CFR
131.10. Once the major sources have been identified, each
Regional Board -should develop and implement a program of
reductions. Total load limits designed to prevent
jmpairment to beneficial uses through toxic effects or
accumulation in tissue or sediments will be developed.
Total load limits shall be based on an appropriate time
period (e.g., daily, monthly, annual) considering pulse
" Joadings from nonpoint sources. The program should
initially target the major sources. As more information
becomes avajlable, and additional loading sources and
objectives for tissue and sediment levels are identified,
the reduction program can address a wider range of sources.
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2.

- of pollutants to accommodate specific future economic or

Program to Freeze Loads .

This alternative should be considered if the i '
determines that a reduction in loads is unreaggg;gqg]aggard
not required. The freezing of loads is required if it is
necessary to protect existing beneficial uses. This
alternative must also be given serious consideration when
the Regional Board suspects that the waterbody is at risk
?ggdyhere exist unknowns with regard to its allowable
ings.

Current 1oading levels may be defined using the aver

_ a
loading over a representative previous thrge-year per%gd.
Point sources can be limited through NPDES permits.
Nonpoint sources may be limited by appropriate best

management practices (BMPs) and in appropria
waste dischaége requirements. pp priate cases by

Under eitherjof the above programs, increases in loadi
from one sourice may be permitted if there is a reducg}gg in
loads from other sources that is equal to or greater than
the Qroposed‘rncrease. Of course, where the program
requires a reduction in loadings, the amount of the
reduction from other sources which may be credited to the
source seeking an increased loading must be based upon
reductions over and above any reductions which would be
necessary under the program in the absence of the proposed
tradeoff. Appropriate targets for reduction are, for
example, nonpoint sources such as urban runoff entering the
Bay-Delta. T@e discharger seeking an increase in loading
must demonstrate to the Regional Board the ability to
;ﬁglezgggb?‘pﬁogram gg reduce loads at other sources and
ish a monitoring progra
reduction takes place. g program to ensure that the

Controlled Program of Increased Loads

In some cases jit may be determined th

: it at a program of
reduction or maintenance of levels is not reasonable
because of ecopomic and.social considerations. Under these
conditions, itimay be warranted to allow increased loadings

social development. These circumstances may occ
» . u
the following two conditions. y occur under

The first is téat the water quality is better than thaf
which is necessary to maintain and protect existing
beneficial usei.. The Regional Board has discretion to
?g:grm1ng that“d1?13ut;on of water quality and additional
ing is warnanted if it receives evi  whi i
g e e evidence which permits

a. That a]]owaﬁce for lower water quality is necess l
. ar
accommodatel1mportant economic or soc¥a1 deve]opmegtto
{40 CFR 131%12(a)(2)], is consistent with maximum
berefit to Fhe people of California, and such a change

4-8

otherwise complies with State Board Resolution No. 68-
16, "Statement of Policy with Respect to Maintaining
High Quality Waters in California". For example, this
finding could be supported by a show of consistency
with the adopted general plan and supporting
environmental documentation. Such documentation should
include analysis of alternative actions and an analysis
of -projected annual loadings of candidate MES
pollutants of concern over a twenty-year period. The

" analysis should show that all feasible actions will be

undertaken to minimize such Joadings..

Proof of social or economic necessity requires an
economic and social impact analysis. At a minimum this
analysis must show that a significant adverse impact
would result from maintaining existing water quality
and that the community will be adversely affected if
water quality is not lowered. EPA provides guidance in
the Water Quality Standards Handbook (Chapter 2) on
performing an economic impact analysis .

That "(i)n allowing such degradation or lower water
quality, the State shall assure water quality adequate
to protect existing uses fully" 40 CFR 131.12(a)(2).

This may be demonstrated through analysis of available
information on the effects of the pollutants of concern
on the beneficial uses. This analysis must include the
effects of projected loadings. If the available
scientific information is inadequate to assure the site
-specific protection of beneficial uses, the Regional
Board shall require that appropriate studies be
undertaken by the regulated entities.

That ongoing protection of beneficial uses will be
assured through a monitoring program to measure loads
from all sources and to measure the changes in
accumulative levels in sediments and biota. Such
monitoring programs must have adequate sampling to
provide a statistically valid trend analysis. Such
analysis shall be reviewed at least biennially to assure
compliance with the individual strategy.

The second case for allowing increases in loadings
because of economic and social.-considerations is
provided for where water quality is not fully supporting
designated uses, but existing uses as defined in 40 CFR
131.3(e) would be protected %40 CFR 131.10(g)(6)].
(Other bases for removing a designated use are listed in
A0 CFR 131.10(g).) In this case it would be necessary
to demonstrate that the designated uses are not existing
[Sections 131.3(e) and 131.10(h}]. This is demonstrated
through a use attainability analysis [Sections 131.3(g)
131.10(j)]. A change in designated beneficial uses
would require a Basin Plan amendment supported by a
finding that controls to protect such uses would be
w...more stringent than those required by section 301(b)
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4.3.3.4

. specific waterbody.
- allows the ranking of observed effects.

4.3.3.5

and 306 of the Clean Water Act, "and...would result
insubstantial and widespread economic and social impact"
[Section 131.10(g)(6)]. Additionally, before the |
Regional Board removes a designated use which allows
increased loadings, it must have the evidence described
in b. and c. above (40 CFR 131.10(h)).

Development of Methodology--Tissue Alert Level .
Quatity Objectives s, and Sediment

The State Board will consult with DHS to determine what max imum
tissue residue levels are protective of human health and
preferably what tissue residue levels should trigger State and
Regional Board action to prevent levels from reaching maximum
allowable concentrations for human consumption.
be requested to provide information concerning synergistic
antagonistic or‘anitive effects when more than one coﬁtam%nant
is accumulated in| an organism. Tissue residue levels
protective of aquatic life must also be determined. These
levels will be used to establish priorities for State and

Regional Board reﬁu]atory programs, including the mass

emissions strategy.

Sediment quality criteria are virtually nonexistent. Several
approaches are currently under evaluation for the deve lopment
of sediment quality objectives. As sediment quality objectives
are Qevelqped they will be incorporated into the program. In
the interim, statistically-based screening criteria, such as
the apparent effects threshold method could be used in the MES.

The apparent effeéts threshold (AET) method is-a statisti
based.empjrical approach which atte&pts to estab]is;t15t1cally
quantitative relationships between sediment pollutants and
iological effects. This approach involves the analysis of
paired chemical and biological data from numerous sites in a
Statistical analysis of the paired data

_ The AET meth

the ranklng of relative degradation of aquatic sites,ogui];gg:
not provide a safe level for the protection of aquatic species
or human health. It is recommended that AETs be developed for
the San Francisco hay and Delta Estuary. The AETs could be
used to track the progress of the MES and define areas where
detrimental concentrations of pollutants are occurring.
Initial development of sediment AETs for the San Francisco Bay
is.underway through a contract managed by the State Board.

ImpTlementation of the Mass Emissions Strategy

The Regional Boards will identify the pollutants and
waterbo@ies for the development of masg emission strategies.
The Regional Board will submit draft workplans to develop these
strategies no Tlater than December 1, 1990. The workplan shall
include a schedu]e for adopting the MES' implementation measures
into the Basin Plan. The workplan shall also be the basis for
a Budget Change Proposal to complete any required work during
ca]endar year 1992. San Francisco Bay, south of the Dumbarton
Bridge, will be included in these workplans.

4-10

DHS will also

During this interim period and before adoption of these
implementation measures, the Regional Boards will require all
dischargers of the pollutant of concern to the identified
waterbody to develop and implement a program of short-term
measures which may include waste minimization and best
management practices. The goal of the program would be to
minimize the discharge of the pollutant of concern. . If, in the
opinion of the Regional Board, an increase in loading of the
pollutant of concern is considered necessary, even after
implementation of all practical measures, the discharger must
show that these increases will not cause a violation of Basin "y
Plan requirements including water quality objectives and
protection of beneficial uses.

4.4 Site or Pollutant-Specific Actions

4.4.1 Chlorinated Dibenzodioxins and Dibenzofurans -7/

4.4.2

e

The most certain way to eliminate discharge of CODs and CDFs from
pulp mills is to reduce or eliminate the use of chlorine in the
production of finished pulp. This requires substitution of other
bleaching chemicals, such as peroxide, ozone, nitrogen dioxide or
sulfur dioxide. None of these methods are established technologies
and their development has been limited due to their costs which can
be significantly higher than chlorine bleaching (Draft FED, Inland
Surface Waters and Enclosed Bays and Estuaries, January 1990).

The State Board is considering the adoption of numerical human
health objectives for 2,3,7,8--TCDD equivalents: these objectives
are 0.013 ppq for inland surface waters and 0.014 ppq for bays and
estuaries. The Ocean Plan limit, which have been adopted by the
State Board, is: 0.0039 ppg-for 2,3,7,8 -~ TCDD equivalents.

Due to the extreme toxicity and persistence of these compounds and
their implications for public health, it is the goal of the State -
Board to eliminate the discharge of these compounds to waters of
the Bay-Delta by the year 2000.

"~ The State Board, therefore, directs the Regional Boards to develop

plans of implementation which will achieve the goal of elimination.
Further, the Regional Boards shall establish monitoring programs to
track the decreased concentrations of these compounds in fish
tissues that result from implementation of this program.

1

Antifouling Compounds

Tributyltin, a component of anti-fouling paint used on boat hulls,
is highly toxic (at the low parts per trillion level) to a wide
variety of aquatic organisms. Because of its use, it is regulated
as a pesticide, and is therefore subject to the jurisdiction of the
Department of Food and Agriculture (DFA). The discharge of
tributyltin is now being regulated by DFA which has restricted its
use to vessels over 84 feet in length. -
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4.4.3

‘responsible for making a determination that a proposed dredging

The accumulation of tributyltin or other anti-fouling chemicals,
such as copper, in harbors and marinas is likely a result of the
practice of in-water paint stripping of vessels and discharges from
drydock facilities. In-water cleaning of vessels may also
contribute to poliutant loads. Regional Boards 2 and 5 are
directed to addressithe need for regulation of these toxic
pollutants by the following:

- Prohibit the'di(éct discharge of tributyltin which results from
in-water stripping operations performed for the purpose of
repainting a vessel hull or bottom.

- Evaluate the impacts of in-water cleaning of vessels.

- Require NPDES per@its for boat and shipyards to regulate the
discharge of tributyltin and copper.

i
Dredging Sediments |

i o
Dredging and sediment disposal operations can potentially release
contaminants bound to sediment. Sediment-bound contaminants
potentially become bjoavai]ab]e through physical, chemical and
biological processes: Further evaluation is necessary to assess
the impacts of dredging and sediment disposal.

. i

Disposal of dredge sediments in San Francisco Bay is regulated
under Section 404 of {the Clean Water Act (CWA). ~This program is
administered at the federal level by the U.S. Army Corps of
Engineers (COE). The State has water quality certification
regulatory authority ithrough Section 401 of the CWA. The State and
Regional Boards must ifind that the proposed activity (i.e., dredge
sediment disposal) wﬂl] not violate existing water quality '
ob3egt1ves before a project is certified. The California Coastal
Commission and the Bay Conservation and Development Commission,
under Section 307(c) of the Coastal Zone Management Act, are

activity is consistenf with the Act.

Currently, all dredge%sediment disposal occurs at three COE-
de51gqated in-Bay sit%s within Region 2. Apart from the channel
bar site, an ocean disposal site for sand only from the Golden Gate
Entrance Channel, there are no designated ocean disposal sites.
There are no open water disposal sites within Region 5.

Ocean disposal of dredge sediments is regulated under the Marine
Protection and Sanctugries Research Act {MPSRA). Dredge disposal
(MPRSA Sect. 103) is apministered by COE with final approval by
EPA. Under MPRSA Section 102, EPA has authority to allow spoil
disposal in an ocean site. EPA has assigned a final target date of
January 1994 for designation of an ocean disposal site.

There are differences between the two regulatory programs which
make ocean disposal more environmentally restrictive than in-Bay
disposal. In addition; MPRSA regulations call for monitoring of
the disposal site to assess environmental impacts. There is no
parallel requirement in regulations implementing the CWA. Ocean

4-12

disposal, if a site were approved, would be managed by EPA while
the in-Bay disposal sites are currently managed by COE. Each
regulatory program, though mandated by different legislation, has
developed a gradual process for making decisions. The process and
testing requirements are outlined in guidance documents issued

- either separately or jointly by EPA and COE. Regional Board 2 has

recently helped develop a tiered testing approach which provides
information concerning the suitability, as well as the impacts on
aquatic 1ife, of dredge sediments for unconfined aquatic (open
water) disposal.

Sediment chemistry, bioassays and bioaccumulation tests are used to

evaluate the suitability of proposed dredged material for aquatic
disposal. Solid phase bioassays assess long-term benthic impacts,
while suspended particulate phase bioassays address water column
effects. Protocols exist for the assessment of marine sediment
toxicity, but are generally lacking for freshwater assessments.

- Interpretation of the sediment bioassay data is a subject of

discussion. The federal regulations provide guidance in the
interpretation of these data for regulation of dredging and
disposal. For suspended particle phase bioassays, the limiting
permissible concentration states that, outside a limited mixing
zone, the concentration of the material will not exceed 1 percent
of a concentration shown to be toxic to appropriate sensitive
marine organisms in a biocassay. Analysis of solid phase bioassays
is based on the difference in toxicity between the excavation site
and the reference site. If significant differences are detected
(at the 95 percent confidence level), then disposal of the proposed
dredged material may be denied or further chronic testing may be
required.

Actions

1. The State Board requests EPA to proceed'with the designation
“of a permanent ocean disposal site. An ocean disposal site
should be designated no later than January 1994.

In the interim, the U.S. Corps, working with EPA through the
LTMS program (See Chapter 3, Section 3.17), should consider
the use of interim disposal sites, such as the chemical
munitions disposal sites off the continental shelf.

The State Board requests that the U.S. Corps submit a proposal
listing potential interim disposal sites and the feasibility
of use of those sites for new work projects. The proposal is
to be submitted to the State Board and San Francisco Bay
Regional Board within six months of the date of adoption of
this document.

For purposes of this policy, new work includes any

modification that expands the character, scope or size of the

existing authorized project. Activities which constitute new
work include excavation below current design depth and
excavation of channels or berths to accommodate larger
vessels.
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2.

timely manner, the State Board will consider requesting the

The State Board requests that, as part of the LTMS process,
the U.S. Army Corps of Engineers and the San Francisco Bay
Region Board make available to the State Board an assessment -
of the impacts of in-Bay disposal of dredge sediments on the 5.1
beneficial uses of the waters of San Francisco Bay. ’
This assessment shall include at least: (1) identification of
toxic constituents in dredge sediments from San Francisco
Bay; and (2) assessment of the potential bioavailability,
bicaccumulation and toxicity of toxic constituents in such
dredge sediments. This assessment should also include
important ecological considerations, such as the effects of
increased turbidity on important fish species.

The State Board also requests that, as part of the LTMS
process, the U.S. Corps. develop a functional model for
predicting the fate and transport of sediment in

San Francisco Bay. The sediment transport model should be
made available to the State Board and the San Francisco Bay
Regional Board by July 1993. .

The U.S. Corps,;as part of the LTMS pfocess, shall develop
criteria for assessing the suitability of dredged sediment
for in-Bay disposal.

{
Region 2 shall adopt disposal policy consistent with these
and other available criteria and shall consider further
limitations to in-Bay disposal. For implementation of both
the policy and the limitations, it is assumed that an ocean
disposal site will be designated by EPA in a timely fashion.

Region 2 shall continue to consider and communicate with
Region 5 on the appropriateness of disposing of dredging
sediments; a recent example is the consideration of the
disposal of Oakland Harbor dredging sediments on Delta
levees. No land disposal of dredged material should be
deposited on levees or elsewhere on land in the Delta until
it is established by the Regional Water Quality Control
Boards that there will be no significant increase in
pollutants in the waters of the Bay-Delta Estuary resulting
from that practige.

If the assessments specified above are not produced in a

San Francisco Regional Board to use its enforcement authority
to obtain them. s
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5.0 BAY-DELTA POLLUTANT MONITORING AND ASSESSMENT PROGRAM

Introduction

In the development of this document, the State Board has concluded.
that:

o Inadequate monitoring data hamper both problem identification and
the ability to respond to specific circumstances;

o The quality and'Quantity of some existing data are poor;

o Lack of coordination of existing monitoring efforts has led to
inefficient programs and underutilization of data; and -

o Little information is available on the potential detrimental effects
to human health and biological communities as a consequence of
elevated pollutant concentrations in sediment and biota.

Parties to the Bay-Delta Phase I hearing arrived at essentially the
same conclusions as the AHI concluded in their Exhibit No. 304:

"The quality-of the existing database which may be employed to
elucidate the abundance of contaminants in the Bay-Delta ecosystem is
poor. Few contaminants have been studied in sufficient detail to
adequately characterize their distribution in the Bay-Delta on
regional or local scales, and the temporal trends therein. This is
the -case with respect to toxicant levels in water, sediments and
biota of the estuary. Data on the biota rely largely on the analysis
of bivalve molluscs. The transfer of contaminants through Bay-Delta
food chains has been ignored to date." (AHI,304,377)

BADA and EPA also make the point that the Bay-Delta pollutant database

‘is poor, and that current monitoring programs do not provide

information to assess temporal and spatial trends of water quality in
the Bay and Delta. Subsequently, parties to the Bay-Delta hearing have
recommended that ‘the State Board initiate a coordinated regional
monitoring program for the Bay-Delta to characterize the spatial and
temgora] trends of pollutants in the water column, sediment and tissues
of biota. ,

5.2 Discussion

5.2.1 Recommendation for a Monitoring Program

State and Regional Board staff have reviewed the comments and
recommendations concerning.pollutant monitoring made by parties to
the Bay-Delta proceedings. Considering assessments by these ‘
parties, coupled with its experience in dealing with the available
database, the State Board has concluded that a comprehensive
monitoring program is needed. It should include:

o Multiple media, such as water, sediment and organisms;

o Fixed stations;

[#2]
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' ‘ | .
o Effective coordinati i 13 .
pubTic: and 1nat1op with other controlling agencies and the

0 Information on the : i
" the Bay-Delta. e spatial and temporal trends of pollutants in

The monitoring program}to be devel i
: oped will address
gggg: of the State Bogrd and Regional Boards 2 and SFh?trgggga£?§¥
add S questions facing the various resource manage;s representin
ér agencies, both federal and state, local government water ?

associations and industry. E
i Lry. Examples of reso
questions are shown in Table 3. P Uree management

RESOURCE'MA;zgge N "
] MENT QUESTIONS
(Adopted from Ph1!11ps and Baumgartner, 1987).

In which areas of the an Delta are ality o
: -vel water quality obi . .
violated, and what are jthe principle causeg of v¥o]gg?§§;¥es being

What are the existj i : .
the Bay-Deltas sting locations of hot-spots of contamination in

How do alterations in f?eshwater infl
i " N ow rates an i
the abundance and distriibution of pollutants in gh;egggfge?IZ$ct

How important i i
Bay-De?ta? ‘5-"°"P01?t runoff as a source of pollutants to the

What major temporal cha%ges in the - '

[ abundance and distributi
pollutants have occurreg and are occurring in tgedég§rB£?E;gn of
Are there potable wateré of adequate quality in the Bay-Delta?

Is public health at risk i TP .
harvested from thy Ba;fqeiig? toxicants in fish and shellfish

'To what extent have toxic olluta i :
fish populations so Lox Bag-Deltagts contributed to the dec]jne of

What are the impacts of isediment-borne pollutants on biological

resources of the Bay-Delta? i A
or standards be devgloped? Can sediment-based regulatory criteria

Are wetland habitats and their associa i1d14 '
» ) t 1ated wildl i
5911utants n point source and non-point source1Z$f?:e;;:k from
ischarged directly to (pr close tog wetlands? . |

The establishment of a ménitorin i
i ! g program oriente i
;ggg;;;;nirgsg:t¥;]1 ?g]g grgvide information spegiﬁgcsggtgﬁg and
ns listed here. It will a] i
necessary to_e§tab11sh a; foundation for studi:g g;ovg??ugatg
effects specific to the éay—De]ta. P o
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5.2.2

5.2.3

Because ‘many of the aspects of this monitoring program are related
to other State and Regional Board activities, its development will
have to be coordinated with the Clean Water Strategy, Basin
Planning, Statewide Planning, and the Nonpoint Source Program.
Initially, for example, overall monitoring of the Bay will have to
be coordinated with the Bay Protection and Toxic Cleanup (BPTC)
Program (Water Code Sections 13390-96; SB 475 Torres). Ongoing
funding for the BPTC Program, however, has yet to be identified.

In addition to the State and Regional Board activities, development
of this monitoring program will also be coordinated with monitoring
activities currently being conducted by other state and federal

agencies. Examples include activities currently being conducted by

. DWR and USBR for D-1485, and the Municipal Water Quality

Investigation Program, a combination of two programs formerly
called the Delta Health Aspects Monitoring Program and the Delta
Agricultural Drainage Program. :

Cost Sharing

Establishment of a Tong-term comprehensive monitoring program will
require the commitment of long-term funding. A1l users of Bay
-Delta waters can be expected to benefit from the information
developed; accordingly, all users should share in the cost of the
program. Therefore, it is the intent of the State Board to
establish, perhaps by recommending legislation, a procedure whereby
users of Bay-Delta waters will contribute an equitable and
reasonable share towards the total cost of development and
maintenance of this monitoring program for as long as it is needed.
Users of Bay-Delta waters include Bay-Delta and tributary
dischargers of waste (municipal, stormwater, industrial and
agricultural) and upstream and Bay-Delta water diverters.

Program Elements

Elements of the comprehensive monitoring program are to include
program design, program monitoring and data storage and retrieval.

o Program Design

One objective of this monitoring program is to provide an
assessment of the waters, sediments and biota of the Bay-Delta
as a whole. Therefore, the design and implementation of this
monitoring program will be conducted in a cooperative framework
with other responsible and interested parties. Current, ongoing
pollutant and hydrodynamic studies and those that may be
- proposed will be considered in the program design; this will
allow site specific monitoring programs to be integrated in a
regional context.

Current studies include the Regional Boards' effluent and _
ambient toxicity testing programs. Hydrodynamic studies include
those currently being worked on by the U.S. Geological Survey
and the Interagency Program.
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ign of this program, the programmatic goals and
ggjﬁggiegzlgf the comprehensive monitoring will also need to be
developed and defined. Recommendations from resource and
regulatory agencies, dischargers and the public will be
considered (e.g., recommendations of AHI on PAHs '
(AHI,207:23-26;208:1-7;AHI,2)). In addition, review of quality
assu}ance procedures for the collection and anq]ys1s of.the
samples will be an integral element of the design and will have
to conform to rigorous new EPA guidance on quality assurance and
quality control.

o Program Monitoring

m will incorporate long-term fixed station regional
;gsigggg:g to determine the spatial and temporal trends of
pollutants of concern within the Bay-Delta Estuary. The program
will monitor the water column, sediments and biota of the Bay
-Delta. It is anticipated that sediment and water column
toxicity studies will also constitute an integral part of the
comprehensive program.

o Data Storage and Retrieval

i tial that data developed by this program are readily
gza}?agﬁzego researchers, dischargers, regulators and others
that have an interest. Such accessibility will greatly
contribute to the understanding of regional problems that cannot
be addressed by local individual monitoring programs. ,
Therefore, data generated will be stored in a system such as
STORET, EPA's national storage and.retr1eva1 systemi current]y
operatéd by the State Board 1n.Ca]1forn1a: Appropriate quality
assurance control procedures will be applied in the storage of

data.

5.2.4 Tasks to be Accomplished

this monitoring program involves two major tasks.
?ﬁlelggginﬁigﬁ be to prepare a report to the Statg and Regional
Boards identifying the important regulatory questions to be )
answered and recommending a coordinated monitoring strategy which
includes programmatic goals and objectives, station locations, -
frequency of monitoring, constituents to be monitored and
associated costs. This report will provide recommendations on

changes to current programs under State and Regional Board

jurisdiction (e.g., Mussel Watch and Toxic Substance Monitoring)
g:51§g1§h;ge gotgunder that jurisdiction (e.g., DWR and USBR

i rams in the Bay and Delta) with the goal of developing
iﬁgpéégg gggg-effective and efficient_program possible. In
developing this report, State and Regional Board staff will have to
work with all interested parties, including industrial and
discharger groups, federal and state agencies, such as the

5-4

Interagency Program, San Francisco Estuary Project and Aquatic

Habitat Institute. To accomplish this task, the State and Regional

Boards will establish a scientific advisory and review panel. The
panel will assist the State and Regional Boards in reviewing the
program's goals and objectives, in developing the monitoring
program, and in developing quality assurance.

The second step will be the preparation of a report delineating a
cost-sharing proposal for administration of the program. The

report will recommend fair-share obligations for users of Bay-Delta

waters.

Time Schedules

The first report is to be made available to the State and Regional

Boards and the public in final form twelve (12) months after
adoption of the PPD.

The second report‘is to follow six (6) months later.

5.3 Use of the Monitoring Program

The monitoring program, in its most basic form, would be used by the
State and Regional Boards to assess the effectiveness of regulatory
water quality activities in protecting beneficial uses in the Bay and

Delta; it would include current on-going activities and those proposed

in this document (e.g., mass emissions. strategy and site- )
specific actions). In addition, the program would also provide:

0 A trend analysis of pollutant levels and biological effects in the
water column, sediments and biota, as well as set priorities for
specific locations within the Bay-Delta for implementing the mass
emissions strategy and other corrective actions; ‘

0 Needed data for the development of site-specific water quality
objectives for the Bay-Delta;

o Data for studies determining how different water volumes affect the
abundance and distribution of pollutants in the Bay-Delta; and

o Data for related cause and effect studies.
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APPENDIX
ENVIRONMENTAL CHECKLIST FORM
(To Be Completed-By Lead Agency)

 Background

l. Name of Proponent State Water Resources Control Board

C-035394

2. Address and Phone Number of Proponent Division of Water Rights

3
i
o)
.
4
)ii*‘

P.0. Box 2000, Sacramento, CA 95810

(916) 324~5751

3. Date of Checklist Submitted

4.  Agency Requiring Checklist Resources Agency
5. Name of Propos;cl, 'if applicable Pollutant Policy Document for the

- San Francisco Bay/Sacraiento-San Joaquin Delta Estuary
Environmental Impacts '

(Explanations of all "yes" and "maybe" answers are required on attached sheets.)

Yes Maybe No

. Earth. Will the proposal result in:

a. Unstable  earth conditions or in changes ,
in geologic substructures? X

C—0353094

b. Disruptions, displacements, compaction A
or overcovering of the soil? X

¢.  Change in topograophy or ground surface
relief features? £

d. The destruction, covering or modification

of any unique geologic or physical features?

b kA i i

e. Any increase in wind or water erosion of
soils, either on or off the site?

* - : f. Changes in deposition or erosion of beach
sands, or changes in siltation, deposition or
erosion which may modify the channel of a
river or stream or the bed of the ocean or
any bay, inlet or lake?

L]




g.

Expostte of people Qr property to geoclo-
_ gic hazards such as earthquakes, landslides,

mudslides, ground failure, or similir hazards?
. i .

Air. Will the proposal result in:

a.

b.

C.

Water. Will the .proposal

a.

c.

e.

Substantial air emissions or deterioration
of ambient air quality?.

The creation of objectionable odor;?

Alteration of air movement, moisture, or

temperature, or any change in climate,
either locally or regignaily?.‘ ‘

result in:

Changes in currents, or the course of di-
rection of water movements, in either
marine or fresh waters? ‘

Changes in cbsorpﬁod"- rates, drainoge pat-

terns, or the rate and amount of surfoce
runoff?

Alterations to the course or flow of flood
waters? : :

Change in the amount' of surface water in
any water body?

Discharge into surface waters, or in ony
alteration of surface water quality, in-

- cluding but not limited to temperature,

disso»lved oxygen or jbidity?

Alteration of the direction or rate of flow
of ground waters? i

i
Change in the quantity of ground waters,
either through direct additions or with-
drawals, or through inlercepﬁon of on
oquifer by cuts or excavations?

Substantial reduction m the amount of

water otherwise available for public water
supplies? s - . .

.  Exposure of people or property to water re-

lated hazards such as flooding or tidal waves?

. .m
Plant Life. Will the proposal result i

i jversity of species, o
* Ch:gg; ::nf tanm; ds;::iesyof plants (lmtlit::dlng
-:'Jees, shrubs, grass, Grops, ond aqua ‘
plont;)? :

f any uniqué,
tion of the numbefs o i
b iieriﬁr‘ endangered species of plants?

i f plants into
ion of new species ot |
° !:'r‘nt r::'jef h<:’r in a barrier to the normal
t

replenishment of existing species?
4. Reduction in acreage of ony ogricultural
" crop? ,
Animal Life. Will the proposal result in:
Change in the diversity of species, or

numbers of any species of animals (birds,

i i iles, fish ond
imals including reptiles, d
L?\:?lfc;:h, benthic organisms or insects)

a.

f ony unique,
: tion of the nurnbex.'s o ] Y
P 5;?21' endangered species of animals?

L - Dn*o
Introduction of new species _of :;nr;;ils ]
an area, or result in a barrier B
migration or movement of animais?

d. Deterioration to existing fish or wildlife
" habitat?
Noise. Will the proposal result in:
. T e il 7
a. lIncreases in existing noise levels?

‘ . )
b. Exposure of people to severe noise {fevels?

7. Light ond G-loré. Will the proposal .produce
*  new light or glare? »

It in g sub-
. Will the proposal resu S
. ttzt:gi:{szlteroﬁon of the present or planne

land use of an area? |
9 Natural Resources. Will the proposal result in:

Increase in the rate of use of any natural
resources?

'O.

2 8-73894
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Yes

b. Substantial depletion of any nonrenewable
naturaf resource? :

10. Risk of Upset. Will the erl involve:

a. A risk of an explosion or the relegse
of hazardous substances (including, but not
hm!ted to, oil, pesticides, chemicals or
radiation) in the event of an accident or
upset conditions? '

b. Possible interference witb an emergency
response plan or an emergency evacuation

1. Pppu]aﬁgm Will.fhe proposal alter the location, -
distribution, density, or growth rate of the ‘
human population of an area

12, Housing. Will the proposal affect existing hous-
Ing, or create a demand for additional housing?

13. Tronsportation/Circulation. jill the proposal
_ result in: : '

. a.  Generation of substantial additional
vehicular movement?’ ;

b, Effects on existing pork'irfwg facilities, or
demand for new parking?

. Substantial impact upon existing transpor-
tation systems? :

. i
d. A.Herotlms to present patterns of circula-
tion or movement of people and/or goods?

" e. Alterations to waferbomi, rail or air
traffic? i

H

f. lncr_eose in traffic hazarcis to motor
vehicles, bicyclists or peé!esfrions*?

14. Public Services. Will the proposal have an
effect upon, or result in o need for new or

altered governmental services in any of the
following areas: -

a. Fire protection?

b. Police protection?

¢. Schools?

I5.

16.

18.

20.

d. Parks or other recreational facilities?

e. Maintenance of public facilities, including
roads?

f. Other govemﬁxental services?
Energy. Will the proposal result in:
a. Use of substantial amounts of fuel or energy?

b. Substantial increase in demand. vpon exist-
ing sources of energy, or require the ‘
development of new sources of energy?

Utilities. Will the proposal result in Q need
for new systems, or substantial alterations to

the following utilities:

a. Power or natural gas?

b. Communications systems?

c. Water? '

d. Sewer or septic tanks?

e. Storm water drainoge?

f. Solid waste oind disposal?

Human Health. Will the proposal result in:'

a. Creation of any health hazard or potential
health hazard (excluding. mental health)?

b. Exposure of people to potential health
hazards?

Aesthetics. Will the proposal result in the
obstruction of any scenic vista or view open to
the public, or will the proposal result in the
creation of an aesthetically offensive site open

to public view?

Recreation. Will the proposal result in an
impoct upon the quality or quantity of existing
recreational opportunities? .

Cultural Resources.

a. Will the proposal result in the oher_ation
- of or the destruction of a prehistoric or
historic archaeological site?

C—035396
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Iv. Deternination the Lead Ag ency)

(To be completed by
b. Will the proposal result in adverse physical
or aesthetic effects to a prehistoric or
historic building, structure, or object?

ot aame * ©

On the basié of‘ ti\.is ini_.‘tial evaluation:

o significent effect g
OULD NOT have a sigm.figan- _ “
1 find that the proposed projz;tiog VALENT DOCGMENT equiv ot 1o &

c. .Does the proposal have the potential to
cause a physical. change which would affect
unique ethnic cultural valuves?

. a ras——
£ d. Will the proposal restrict existing religious on the environment, and repared. !
0 or sacred uses within the potential impact NEGATIVE DECLARATION will Vbe prepa o L trteast effect L___
£ ‘ area? % | I find thet slthough the prOPOSedtP?jzc:icgguli f?,c:i?e;fecinin this case
i o : L in - e will not be have

* 21- Mondatory Findings of Significance o gt s Sl S SN .
. ] . " because ’ ~iect. A NEGA ' S
o. Does the project have the pofential to been added to the projec | onment, '~

degrade the quality of the environment,
substantially reduce thethabitat of a fish
or wildlife species, cause a fish or wild- -
life population to drop below self sus-
taining levels, threaten %o eliminate a
plant or animal communijty, reduce the
number or restrict the range of a rare or
" endangered plant or onir@at or eliminate

- - A . h n ir
an

- hes T B O  Sigatare

Da—t-é""“ .

£ o e S
W -

important examples of the major periods
of California history or

. -

rehistory?

. _ |

b. Does the project have the potential to
ochieve short-term, to the disadvantage of
long-term, environmental goals? (A short-
term impact on the environment is one
which occurs in a relatively brief, definitive
period of time while long-term impacts
will endure well into the%fufure.)

c. Does the project have inpacts which are
individually limited, but cumulatively con-
siderable? (A project moy impact on two
or more separate resources where the impact
on each resource is relatively small, but '
where the effect of the total of those ' Y
impacts on the environment is significant.) ' X .

d. Does the project have en {ironmental effects
which will cause substantial adverse effects
on human beings, either directly or indirectly? X

lll. = Discussion of Environmental Evcluoﬁgpn
i

" 3.e: The Pollutant Policy Document recommends the establishment of an Ocean ’ .
' disposal site in lieu of Bay disposal. Ocean site selection, environméntal -
\ impacts and mitigation mea%ures are the subject of an EIR/EIS currently
‘being prepared for this project.
i

s e e

gy FRES
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_YIACE ELEMENTS 1 (pege 2)
‘ ce ELEMENTS 1 (page 3
'POLLUYANT I : I _______________________________________ o eevaesemmeessseeesmteennemaneneacs g
: __________ e : . PROBLEM ASSESSMENT MATRIX | ' """ i
{--Tﬁffff’f?ri_“{ TISSUE RESIDUE LEVELS IN THE BAY-DELTA ESTUARY """i l‘ ......................................... e eannn eeeaneenaeanenane memeccaaes veooian cemecaenn | \‘
SRRt b b b A R R REGULATORY AGENCY GUIDANCE femeeeecccessseecesassnasevorerens
: POLLUTANT ISPECIES DESIGNATION |DURATION/LOCATION  |TISSUE RESIDUE LEVEL |REFERENCE : l‘ __________________________________ O dessamammenmoaenons |l
! : ------------------- : ............... [-eemmmmemnaeaanannns [neecmrneennnnannans | l EPA 1986 CRITERIA (except as noted) U UROPRPRPP |
' ’ ightawm lswstoxie | . oW | POMLUTANT L eemmecereeessessassngeeeee eeenemeeanaans . .
I |uet wei ° o AR ) |eeeseeeeemeenees . i . fact halt-life |
| : : | :d'Y weightadw jSubstance Monitoring| | freshuster exposure |marine exposure |huseri health “b‘°' f“f.f““l‘ .................... |
_ : jswRCBsState water | 000 ogEEEE | 0 L .eeceec]emeeeneemmemeneeees | R RN I . ngw for |
: l : i : . . |Resources Controt | ||(Nl’h ardness =u,ug.¢m,:ufu-% he |10%*C-6)risk lwc§ ||:¢por::‘c Ru:::t:: ‘;:::ervative ‘
. ’ |Board ] Lt .cn-chroﬂic;uhu.1-hr|o = water + organ m‘ io. . Cerces ‘
| | : : ' ! Heeso, 100, 200 for vz nour sersan [o = oranisms oty o aeuter A ‘
cmveeene : T cal i ismax. allowsble _ o :
}A : """""---"---"-------u----.......-.....-.......___',,_____"_“_! ____________________ { |semple calculation ||"m' max. & ||ppt-partslt!‘““°“ |Ratio (A/C) b, |‘
| raenic (As) [Fin Fish _[suisun Bay 10.76-1.2 ppom ww |TSH Station sum. | | e eeeeesesmeeccmesessssenmesssaats ceemoseoe ---""'“'"“""'""'_""";"'"‘;;;;Mc ¢ |
| : : » ISacto R.; Hood . Iv.0. {TSH Station sum. ] """""'"""“"‘;sw pob [cxinsutticient data |+ = 22 ppt ‘";‘2‘; 11z A : |
| | ISm:l Joeq; ,@ld i'l.lver 0.6 ppm ww |TSM Station sum. I |axt40 ppb {508 ppd | |6. :c Vs A/ea28.T | 1
| [white Si.;iLodi 10.08 ppm ww T [TsM station sum. | |(EPA, 1980; 84 update) | | Ill'sel‘“i l;!' ‘ |
| : ‘ {sm doag. vermalis 10.13 pom i |TsM station sun. . | |Arsenic 111z I ‘ |I::;::ﬂ; o6 s | |
» C i l | | ic 111 l e t
. 2190 ppb once/3yrs [Arseni
: : | : ! ‘ llhdw peb once/3yrs |1+36 peb once/3yrs | o 111: BECS350] |
o | | ! ‘ ' Arsenc v: k=69 ppb oncesdyrs o = 17.5 pet [hrsemie 1T | l
! ! | | | | |4=850 ppo |a=234 pom ! | | ‘
! | I I | | |Arsenic V | ‘ i
| I : : I | | 1232319 ppb s || ‘l 1 |
| |
I i | | | ll | ‘, |I | !
; : A RS SR I Rt | K T R PRSP P R T IL LI bbb
:Cadmun (cd [Fin Fish fSuisun BHY;Q 10.2-0.27 ppm ww [TSM Station sum. ] -__"!__-____"___________! ..... eecessssessmmsmmmsssaneoeeemonureToootTTTET |Cadmium € |
| } Is-_c. R.; uc’od [0.11-0.48 ppm W  |TSM Stationswm. | 0 ok T | f=ev+.7852InLH] -3.49| $29.3 peb once/3 yrs|+ = 10 ppb |:::?2':;0 Cnverty fu] 1
| I ISah Joaq.; lold River|0.03-0.16 ppm ww  |TSM Station sum. | |£20.66 fx1.1 fs2.0 |h=43 ppb once/3 yrs | | 53 ctish) fe | |
I I [White SL.; Lodi [0.05 ppen weu |TSM station sun. | sl in ppb [mS9 peb ] _ |3-§f60 vertsy s | |
| | ISan Joag.; Vernalis |0.03-0.12 ppm ww  |TSM Station sum. | {hzes+1.128tn1H] - | 1 I5- | |
[ | } ! | [ 3.828 l | ‘ 1 l
| | l l I | |h=1.8 he3.9 h=8.6 | | ‘ | l
I | l { : I {all in ppb | || | ! \‘
| 1
| | | | | | | ! { | | ‘
l [ | [
i | . . . | . _. | | |
|Chromium (Cr) IFin fish | | ‘ """""""""" ; ; | || ______ { ____________________ fceenmannanreasannes nmnneecmnnmnseeanes {
' N T ORORPPOPPRP PR RS S SR, : 3 Chromium C
: | ISacto R.; Hood . ]0.03-0.16 ppm ww [T Station sum. | 4 jce 111: ' [cr 111 no criteria jCr 111 |cnr,unn:;|3 su 'I !
| | |Bay-Delta tribs 10.03 ppm w . ISWRCB (’86) I 3 |#2¢w+ 81910 TN +1.561 | for su |+ = 170 ppm 186 ;‘: B sz | l
l I |Bay-Detta tribs 0.1 ppm i [SWRCB (’86) | #2120 #2210 £=370 Cr Vi3 lo s 3433 pem jcr Vit | ‘
l : Fish sp. [San Joag.; Vernalis ]0.02-0.03 ppm ww |TSM station sum. . lall ppb | £=50 ppb, [er viz + = 50 peb | 1 !
| I ' ' ! J [hee**.8191n[H] +3.688|h=1100 ppb | |‘ | !
| i [ | oo | |once per 3 yeers: | | | i |
| | ; i ! | ! [h=980 h=1700 h=3100] | l ‘ i
| I , | | | jall in ppb | ! | | |
I | ! | ! ] jcr iz #=11 ppb, | ! I | !
[ i 3 i : : I {h=16 ppb once/3yrs | “ | \ |
........... v | | | | |
e e b s
i | ‘ LT USRS S ey
: U SRR PSPPSRI EELLEE L,
A-1.3

A-1.2
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.............
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....................

.............
..........

................
.............
-----------

..........

............
................

[0.5 muscle meat

[1.0 pem organ meat

10.5 pom eggs
I8t in livestoek

. .
- -....-...................-----

FDA
ACTION LEveL | CA
1o u il e LIFORNIA AGENCY

.........

REGULATORY

|C=Carcinogenic
[M=Mutagenic
|T=Tersogeni

|o=0ther -

..............

..............

b LT *ereccacnaa b R R T,
-
.o

AGENCY GUIDANC|

.................

.................

[Prop 65 toxic effect|WQ objectives

crecccncens

c=ss-=~-|relevant to water

,.-....-.. .........

|*1%21ngtant. mex.
|H=Hardness Caco3

.......... Sescdacacae

Jocean Plan; 1=80ppb, |0.05 pom

IMed=8.0 ppb,
|Max 32 ppb
[Region 2 fu:
| f=z190,

|h=360
|Region 2  'H
[fs36,

|h269 peby
']Region 5: Maxs10 ppb

che_ln Plan: 1=30,
[Med=3, Maxx12 Pob |
[Region 2 fu:

|#=100 |
|Region 2 san Pablo: |

1£29.3 pob, h=43 peb; |
|H=100

[EFfluent Limit; ;’
|
|

-~

110 ppb shat Loy
{30 ppb deep
IRegion S: p.2 pom

|

}

1
{Ocean plan (Crviy: |
[Med=2.0 pom, |
[Max=8.0 pem, )
]1=20 poo ]
[Basin 2 fy: i
[#211, h=16 ppb |
[Region 2 san Pablo: |
14250, h=1100 ppy |
! !

...........
...............

......
................
-------

......
--------------

!

St emecenccrcncnevan. R R L TN
cne

12,1000, ha3.9 ppb;;

..........

|oept. Health Service{Level (85% or

’...... ........ cveen.

~- {Maximum contaminant
[“Meduag Month Median|ievel; Title 2
c |"Maxv=dgily Maximum |

{M1S=Medign ints
[EDL=Etevateq pais
95%
r
huq

|LEL=Lowest Ale
[Levet, fwzfreg
[swasalt water

[MIS: 1.5 pom gy
{1.4 pom shelifig
,Tsn: i
1EDL 85%0.20 pon
1EDL 95x0.61 pem
Lo

JEDL 8524.46 ppgy 4
131.26 pem d

IMIS: 0.3 pom fish © |
11.0 pom shellfish '
|TsM: epL8520.5 PomiW
[EDL 9522.23 pom
Mw: '
JEDL 852123 pomy I
18.62 ppm dw :
[EOL 9521.57 ppm Wi,
}10.98 pom dyw
JLEL=0.15 ppp 4y
{LEL=5.5 b su

IMIS: Cr VI 1.0 pom ;
[fish & snelifish
[TSM: EDL8S=0.03ppmun.;
JEDL 952C.11 pom ww |
1MUY

. 1EDL 8520.45 PEM ww,

[3.28 pom ou

1EDL 9520.64 pom we
}4.50 pom dw
[LeL=2.5 pon ¢y
[LEL=12.5_ pob sw

{

i
.
!
’

{RACE ELEMERTS 1 (page 5)

{ |

[POLLUTANT TYPE | ]

weesemctecmcacanacan | EARREL D Sesemsesccceccecevnsevarernencstanstcnconane D T D R L L L T T PPN !

| TRACE ELEMENTS | PHYSICAL FACTORS N

sevemaevoves wevesses ‘--ooo~-~~~-n- ------------------- wesmesacvescsnna veemsvan secsccccnvonan ecccancas Svesecassscvccancsonnn .-~.-’
POLLUTANTY |SITES |WATER CONC/REFERENCE |SALINITY/CONC. JSEDIMENT & COMC |SOURCE & EST. LOAD |

: Joememvenenennconeans | EERT TSR aeefemeacens cecvencarace
| |General locations |

] |Oetta, San Pablo Bay|water
i ' |South Bay, Central
!

!

!

|

|Particulates 1.2-5.0

| o

!
|
|0S=San Joaquin ]
jBay, Tributaries, [River Drainage {
|Suisun Marsh. Name |Study |
|given for high sites}AHl=Aquatic Habitat |
i ’ [institute |
l .............................. veaccascncs l-.-’ ........ .-.......‘ ........ sesvensnsvasn
|Arsenic (As) |1stais Ck | |
I 1 ! ]
I | ! |
! | i |
I | | i
| ! | |
| | | |
) | | !
| | I |
| | I ]
| | I |
I g | |
! 1 ! |
[soremsesennnnes “ereanees sesresssreanieanaeaeanins seeesee
[Cadmium (Cd) {South Bay |Water 0.1-0.25 ppb |
|
] ] [Can1; 304) | {180)
] |San Joag.; Vernalis {DS =<.01-1.0ppb | i |River §.5-27
i {San Joaquin; F. F. |DS = <1-4 ppb ] | " |bredge/Dump 0.02-0.2
| | | | | |Atmosphere 0.14-0.35]
| | [ | ! | |
' ! I I ! {Total 8.38-40.55 |
| | | | | | I
| { | | | | |
] | ! I ! | I
! | | I I I |
R et R SRR L L L L TR PP E PP M R R R )
[Chromium (Cr) |San Joaq.; Vernalis |4-30 ppb DS ] | [point 12-14 |
] [Mud Slough; South  |6-55 ppb DS | ! urban 3-15 |
|San Francisco Bay | | |200-64% pom dw |Non-urb 134-1537 ]
! | ] i ' | (NGAA 87) |River 77-92 I
| {San Pablo Bay | ] 172-93 ppm dw jo/sb 5.0-50 |
] |oaktand ] ] }85-95 pom dw | |
i Jistais Ck [ | 1110-145 pom ow |Total 231-1708 |
| | l | [(chepman, et al | |
| | | ] 186, AHI, 304) | |
I | I | b | I
! | | | | ] l
! | I | I I !
A-1.5

|$=13-66 ppm
[172 ppm KOAA(ST?)

|$=0.78-1.66 ppm dw
}(Bradford & Luoma

[Point, Urban Runoff, |
|Non-urben Runoff; |
[Riverine,Atmosphere, |
ISpitls, D/D=Dredge/ |

~ |oump l

[Metric tons, uniess |
jotherwise indicated |
R |
|Point 1.5-5.7 i
[Riverine 32-37 }
{oredge/Oump 0.2-2 |
jurban runoff 1-9 |
{Non-urban runoff }
110.3-119 }
{ : |
|Total 45.0-172.7 |
|
]
|
|
|

[point 1.9-4.0 l
jurban runoff 0.3-3 |
|Non-urb 0.52-6 |

!
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TRACE ELEMENTS 2 (page 1)

" JRACE ELEMENTS 2 (page 2)
POLLUTANT TYpg | e e
TRACE ELEMENTS TISSUE RESIDUE LEVELS IN THE BAY-DELTA ESTUARY pouvTaRT TYRE | e e, Lo ceeeemncenanas
R ....-..........-..-........-.......-........-...........-.........-........, -------------------------- N THE BAY-DELTA EST cesencessenccacencnennnenan ~e
POLLUTANT SPECIES DESIGNATION OURATION/LOCATION  |T1ssuE RESIDUE Lever REFERENCE TRACE ELEMENT "s“"s'mmm“- ------- ”s““slm LEVEL REFERENCE
""""""""""""""""" ;;;;;;';;;;;;"""' Tsuetoxie s T POLLUTANT  |SPECIES DESIGNATION QURATIOU/LOCATION . |T1SSLE RESIOUE LEVEL T el
. veescenvoececacccan]ectocncsvennan oxic Subs.
dusdry weight Monitoring Prog. ’ wiswet weight ;:?ggrim Prog.
Mizdussel Watch dwdry weight |MésMussel Watch
Program Progrem
ceedececnsenenaa. R SOSRA T TPy U S, Peorenressve BN U N N meemavevenven
Copper (Cu) Shellfish R PR ‘eveaces DR R
Crassostres gigas [Long-term South Bay |1240+/-206 to Girvin et at (+75) ToomeTesstessescsnce|seoees 186)
1680¢/-570 ppm o Copper (Cu) Fin tish Delta and Tribs 66-275 ppm San Joaq. i\gcgt:ﬁm sum.
Mya srenaria Bay generatly 2.1-6.4 pom ww Girvin et ol (/735) Suisun Bay 13-30 ppa ww TSM Station sum.,
Mussels San Pablo Bay 1.1-2.2 pom ww . MJ ‘87 10yr sum. Sacto R; Hood 2-3.6 pom W TSM Station sum.
Central Bay {0.86-2, PPm wu M 87 10yr sum. San Joaq R. Vernstis|{1.3-4.7 ppm ww TSM Station sum.
South Central Bay  [0.62-14.4 POm w4 ‘87 10yr gum. San Joaq R. @ Old R. §~§‘6-‘ ;um - TSM Station sum.
South Bay 0.90-1.4 pom ww W /87 10yr sun. White Slough; Lodi [3.3 ppm : Station sum.
Mytilus spp. Short-term 7.4-29.1 pom dw Hayes&Phillips (g6 Paradise Ut:'TrICY 2.4 pom wd TSH
c Bay generat |y . '
Macoma balthics Palo Alto- sduth 8ay{10-100 ppm- ww Luoma et al (’85)
Corbicula fluminea|Trip, American River|25-80 ppm Woodward (’79)
Birds
Scaup Long-term Souyth Bay [96.8+-7.6 pom dw Ohlendorf et al('86)
Scoter JLong-term solth sayb 49,8+-3.6 PEM dw Ohlendorf et al{’88)
Lead (Pb) IShetifish QT I N R S
Mytilus spp, Bay generally 0.3-5.7 pom ww Risebrough etate'zeyy el SoTeTeeeses P TSH Station sum.
Mytilus spp. Bay generally 0.32-2.0 pom ww HayestPhillips(/as) Lead (Pb |Fin Fish Suisun Bay 0.1 pp; b w TSH Station sum.
Mussels San Pablo Bay, 0.26-0.51 pem ww MY '87 10yr sum. Sacto R; Hood - A 0.1-0.2 ppm TSM Station sum.
Central 8ay 0.25-0.92 pom ww iy 187 10yr sum, San Joaquin Vernalis|0,02 P":d,“" SWRCB (’86)
South Central| 8ay. 0.12-4.98 PO W 1M 187 10yr sum, Fish liver Sac’to/San Joaquin |udetect
South Bay 0.16-0,39 pOm ww M '87 10yr sum. .
Mammats unremarkablen (AKL, 304, 160)
Harbor seatls Bay generally! Risebrough etal('78)
Birds 451-711 pom dy Ohlendorf etat (’86)
Diving ducks South Bay "unremarkablen (AKL, 304, 160)
!
, |
i |
]
l 1 { ________
Mercury (Hg) Sheltfish Redwood Ck - * [€.14-0.5 pom ww Risebrough etal N R S L N l('87')‘
: ! 1-3.49 pom du R SO ish . . Wi Rasmussen et & ’
Mytitus spp. Bay generally : Stephenson etal('&é)‘] Mercury (Hg) F‘:aryemouth Bass Trib. chr°ﬂ!,° 32311§m SWRCB (86)
Mussels San Pablo Bay | |0.03-0.05 pom ww My :87 10yr sum. { Chemnel catfish  |Trib. C:::::g 0.52-0.9% pom wu SWRCB (86)
Central Bay : 0.02-0.09 pom ww My ,87 10yr sum, ! white catfish Tﬂ.b- CB 0.13-0.22 ppm ww TSH sntgon sum.
:o‘u:: gentral :Bay g.g:s-o.e PO W l:u“ '3; ;gyr sum. j, Ein Fish ::::::‘R ?Ynood 0.19-0.9% pem ww Tss: ::.:;gnn ::.
. outh Bay -5 pom ww Ve sum, x 13-0.19 ppm w T ati .
8irds o ) ; San Joaq. R.; Old R.]0.13-0.19 py TSM Station sum.
Diving Ducks Sen Joag R. Vernalis 0.16-0.6 pom ww* 'Tsn Station sum. | Paradise WT; Tracy 0116 0.2 ppm wu -|TSM Station sum.
- ! San Joaq R. Vernalis]0.16-0.6 ppm ww
i
~ ]
! |
! ]
| | |
! | |
| | i
! | j
] ] !
| ; | L | |
| .
! | | } ] |
] | | | ! |
I | = f i | | |
......................................................... [rrmm e cveealaaanall)
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TRACE ELEMENTS 2 (page 3) '

______________________________________ ELEMENTS 2 (page 5
POLLUTANT TYPE T e T
TRACE ELEMEQ.J;; ---------------------------------------- e A ‘ s T veseesasessenascssamsnsassnTostsSos vemesseseemenennon
....................................................... JTANT TYPE |
N s REGULATORY AGENCY GUIDANCE e B eeevesemmecesamessesmemsssmssoentels ceranen ereenecnenn 0
' T T e v “eeeeee cevescanaaan R ELEMENTS _ PHYSICAL FACTORS |
o I X T m——— I IO et AL PACTORS L ermmaecscmemsesen s SR ;
________ oo marine exposure human h«uh""""""'""““""'---~-~-...) | C pOLLUTANT Sites vater Conc/Ref |satinity/Conc. Sediment source of Est. Load |
[H}=hardness, usi I PR ot EETTITPTTE eveonnae bi° conc. factor  [half-life RSN RS MRS ovenl Rl amesseoseTIITTT R it IO |
H=50 . ng [vatzacute; “f4a9b-hr]10%*¢-S)ri cecsccvesccsasnas|onn e elts, South Centratl AHlwAquatic Hebitet Point, Urban funoff, |
otad] e100i 200 for |uctschronic;*h"si-hr|s = m:;':k tevel |fwsfreshuater aw.a';.""- -  igay, Faration isiand Institute \ Non-urban Runaff, |
........................... ff.fulmon “g"=26-hout aversge |o = orgeni “:’::?‘sm swssalt vater agh fo:‘cwm : San Peblo Bay, Tribsisan Joaq R. Riverine Atmosphere, |
Copper (Cu) PRSOOSPIPA AN Mt A P Y bstaneoserva | Drainage Study spills, Oredge/0um |
855 In(H  [he2.9 peb | |1 pem organoleptic | sustances : Cu SBOA Exhibit Metric tons(etse Kg)i
=1.465 once ' e Tl e P \ L TR SOPSRITER Lt K ettt Pset
P et | G joeemmmomemmen sessammocces EEXEES Rt . St M vecmemeeroneets
onca per 3 yaara : {prinking water stds |Copper up to 28,200 Copper ¢ oppar (CW) south Central Bay  ]0.5-6.0 ppb tre e Salinity - -|ss26-1500 ppb Wi [Point = 18-31 i
-5 #312 $321 ppb ’ south Bay (60%Xin 2.5 & 4.0 ppb gradient across Bay |AWI; 304, fis. 16  |urbane 7-59 |
heet® dissolved form) AH1; 304,42 to quallq‘u Wonurban=51-581 i
€4*0.9422 Ln[H] farsiion 1stend 0% sal 1.98-5.2 peb Riverines203 ]
-1.466 couth Say Anbient  |to 100 ppb 16% sal 2.00 pb [Dredge/cump1-10 |
Once per 3 years san Josquin R. : 26Xsal 2.00-2.9 ppb Atmospherezt 9-3.1 |
29.2 h=18 h=34 ppb a vernalis 3-18 ppb 34% sel 2.5-0.6 peo | . i
) tstais Ck. $268-184 ppm dw Total 281.9-887.1 !
¢=3,87-60.4 ppb 855.8- |Centrat Bay ARL; 304, 49 ) |
= 600 ppb d Y
8x16.7-10240 ppb  |ca5-100 ppbd | - i (Hoffman & Weighan, {
. i 84; Chapman, et al |
1 '86) [
| P SR : ) i i
Lond (PBY  |faev+1.273 n M1 [£45.6 ppb | S S . { - |
|f2e*%1.273 In (H]  [35.6 ppb s e O S | i
-4.705 h=140 { 0 ppb AT B e P wemeevesemasanemseanes S eeeesesececssmeseeesmemooseTenses SO PUURRPURROPRP SRR L 1
Once per 3 ppb drinking. wat Lead C :
per o years Once per 3 years er stds |125-2570 sw . JLead (PD) |South Central Bay 10.03-0.39 peb- : §=10-10000 ppm dw point=11-17 |
f=1.3 $13.2 f=7.7 ‘ v o = 312 ppm {Garvin et al. ('78) | Urban=30-250 l
:ll'epb |Average in C. Bay 0.018-0.033 ppb- - : Nonurbanz31-358 {
=e**1.273 \niH) \ |Gordon ('80) Riverines30-86 ~ !
-1.460 |Farat Lonestoffshore) 0.012-0.015 ppb Dredge/dumps1-10 |
once per 3 |South Bay Max to 200 ppb Atmosphere=6-21 [‘
years i { (South Bay
h=34 hz82 h=200 ppb } } pischargers) |
2=315-2700 j1stais Ck 50-882 ppm dw max Total 109.0-722.0 |
2%142.5-235,900 ppb |c=17-37 ppbpp" | (Hoffman & Meighan, {
€%12.3-128.1 ppb H | : 184) |
: {Mission Ck 2.580 ppm dw max |
Y | | (Hoffman & Meighan, ]
1 | 84y - |
]Suisun Bay | 13-62 ppm dw {
....................... . ] | (Luoms, et al; '84) i
Mercury (H iTTrTTeessentescseseeseseooces S S ] |Lower San Joaquin | | {30-38 ppm i
v (e ;'0'012 ppo £20.025 pob : BRSO | | | 1 (Luoma, et al; '84) | }
=2.4 ppb h=2.40 ppb ; ‘:pt parts/tritlion |[Mercury 11 4994 Mereury ¢ T AT R H
Once per 3 years ~ |Inorganic=0.1 ppb z ;"' ppt 8CF ury € i % |Mercury (KO [central Bay |pptsparts/trillion | §-0.08-0.46 ppm dw |Point=0.12-0.8 i
Inorganics0.2 ppo  |8=3.5-1678 ppb o ¥ 146 pot 10,000-40,000 sw 3. | {san Pablo Bay i [Urban=0.026-0.15
a=2.2-2000 ppb c(Hgl11)210-160 ppb Methyl mercury BCF 3 | [total levels 9.4-27.7 ppt i |Norurban=0.15-1.7
insects c(Hgi1)=1.6 =4000-85000 fw 3 | ’ jsan Pablo Bay | | ! |Riverine=t.2‘3 {
::-'::'1000 ppb I ] | |dissolved levels 15.9-11.2 ppt | i [oredge/dump=0.01-0.11
. . | |central Bay | | { i o
€<0.26 ppb ] | Isleis Ck 1 i |s=1.2 ppm o max  |Total 1.57-5.75
Methyl mercury | | mission Ck i | 'ex2.5 ppm dw max |
€<0.07 ppb " | mare islsnd | ]
i g | stait to Dumbarton {§=0.24-0.87 ppm dw
. i | | Bridge | | | !
i i | {Atbany HIUL | 1 {s=1.3 pem dw | :
| i i | {Foster City | 1 {5=0.35 ppm o R !
’ ! | | 1 | | | !
1 ' l 1 1 I | 1 :
i ! | | | | | .
f ! | | { ! | :
‘ | ‘. i ‘| 1 o |
! : ‘ :
| ! : i | l l l ! i
| : : | | | { | . :
......................... ! .; 1 : l | n \ t 1 3
...................................... I : | ! S | { |
--------------------------------------------------- | | | | ‘_" . ‘
A-1.
8 A-1.1
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POLLUTANT TYPE ................
...................................................................................................... LUTANT TYPE
TRACE ELEMENTS TISSUE RESIOUE LEVELS IN THE BAY-DELTA ESTUARY .--;;;';;;;;;;;"" TISSUE RESIDUE LEVELS IN THE ‘*"“Ef“_sff‘_"_"_‘f .....................
------------------------------------------------------------------------------------------------------ ® D 2 EL SO T TOTTT APPSR DRSS SIS
POLLUTANT SPECIES DESIGNATION |OURATION/LOCATION  |TISSUE RESIOUE LEVEL REFERENCE et SPECIES DESIGNATION |DURATION/LOCATION  |TISSUE RESIOUE LEVELIREFERENCE .
Vernalis=Vern. Vet uemhtzw Tsn-Toxlc Sustance |  GEE g 00000 feemeseeeeeeseess vgrmhssvorn- et weightswu ‘l:ﬂ::::‘sm“me
Old River=0ld R.  [dry wu‘gfl::-du Monf toring otd River=Old R. :::t‘;:ri-??:;::-ppt MeMussel Watch
part/trillionsppt MinMussel Watch - ' )
parts/billionspph  |AHIsAquatic Habitat parts/bitlion=ppd  [AHIsAquatic Habitat
parts/million=pom  [Institute parts/millionspom  |Institute
;
Nickel (Ni) Shellfish San Pablo Bay: 0.8 ppm ww W 187 10yr sum, R DA A : ,
Central Bay ! 0.5-0.6 ppm ww MW 87 10yr sum. . Shetlfish edulis N. Bay, long-term 0.3-0.6 ppm ww Goldberg et at('g;
South CentraliBay  [0.6-0.9 pom ww W /87 10yr sum. sitver (Ag) Mytilos edulis 5. Bay, long-term 12.3-2.4 ppm ww el Ay
Tapes jsponica South Bay long-term ]12-20 p;;gd; (AH1,304,F67) :yussel San Pablo Bay gg?lz-ggl"p::ﬂ':“ m ‘87 10;’. sum.
approx 1.7-2. Wi Central Bay <VHeeY. .
Other shellfish [south 8oy | 2.0-8.0 ppm e (AHL,304,193) Nusse! South Central Bay  |0.016-2.97 ppm v M4 187 10yr sum.
Mytilus edulis Mare Island St}rait/ 10-1:,.(90;;1&:” " Riesbrough et at F‘cr:?;:s"“ gigas itt:duoodm Ck. short- [196+/-12.6 ppm o
Carquinez Strait  |approx 1.4-2.4pom ww|(/78) n Suisun Bay 0.3-0.44 prm wu M suti su.
Islais Creek | 5.0-9.9 pom dw Riesbrough et al Secto R.; Nood 0.19-0.9¢ pomwu TSN Station sun.
Fin Fish Suisw say | |0 g P IR Paradiss Cut; Tracy [0.16-0.2 pomw  |ToH Station sum.
in Fisl isun Bay -8 ppom stion sum, paradise Cut; Trac «16-0, .
Diving ducks South Bay mgc{ants 0.1 pom ww Liver Ohlendorf et al('86) Birds San Joaquin; Vern. g;g'gg m : &s:::;::;ozttﬂ('“)
Setemiven gamn Tt LT e R T T South Bay migrants eI, ndo: '
Selenium (Se) Shellfish Mussels San Pablo Bay ] 0.43-0.54 ppm ww W4 87 10yr sum. Scawp (Liver) oh rf et al(*86)
Central Bay | 0.49-1.0 ppan ww M 187 10yr sum. Scoter South Bay migrants 10.39-3.1pmaw |
South Central Bay  [0.19-0.66 ppm ww AL Ao 2 [ e e D D RARGRRAS Rhbehbb bbbty T
Mytilus edulis Bay, long‘term‘ 2.4-11.4 ppm cu (AHI,304,£39) | Cdam Al : :
§ approx 0.3-1.4ppm ww ’ Sh::;;;th Alameda harbor 2110 ppt ﬁafé;'?g;r sum.
Mya arenaria San Pablo Bay ( 0.9-1.2 ppm ww Girvin et al (/75) Mussel sen Pablo Bay ;;g.ggo“;bw:w M4 ‘87 10yr sum,
Central Ba ! 0.3-0.5 Girvin et al (/73 C 3 . L) *
Southaaay 4 1 1.0-1.3 m : Girvin et al ('75; r“ Tributyttin ::;::i gﬁ:;aée:t:.l Bay 6564-1180 ppb ww K (87 10yr sum.
Fin Fish Suisun Bay 0.4-1.0 ppm ww TSM Station sum. .
White Slough; Lodi [0.07 POM Wit (AHT 304, £39)
Paradise Cut; Tracy }0.16-0.59 pom
Largemouth bass Alameda Ck & i 1.2-1.6 ppm ww TSH Station sum. !
Lake Werman | TSM Station sum. 41
Sacto R.; Hood 0.14-0.39 ppm ww TSM Station sum,
San Josquin; vern. [0.16-0.2 Ppm ww TSM Station sum.
White sturgeon Suisun Bay ) 0.69 ppm ww TSH Station sum.
Starry flounder |Suisun Bay i 1.10 ppm ww TSH Station sum.
Striped bass Suisun Bay 0.48 ppm ww TSM Station sum. i ‘
Birds ) . 3!
Surf scoter South Bay migrants [34.4+7-2.58 pPm dw | (AHI,304,105) !
Scaup South Bay migrants |19,34/-1.55 pom.chw | (AHI,304,105) i
Surf scoter Suisun Bay migrants |10-35 pem liver ww Ohlendorf et al(’88) . T T T
Scaup Suisun Bay migrants |3.4-19 pem liver ww [Ohlendorf et al(’84) eememeeeceesesee|eeeeesnesemseennnc|eeenatenaaencennnsen [seennseemnnasnmennnn]e
______________________________ _._-___.____.______.___.__._)_'___.________..____._____"_.___________'_"_- : . Qine (2 Shetifish ‘ .25 W Mw ‘87 10yr sum.
3 : 2n) Mytilus sp. ‘S:antt:?lzasay ;:g%g g :;" oy WJ '87 10yr sum.
} en . .
3 : South Central Bay [15.0-45.8 ppm ww M :8; :gy: :$
‘ ; south Bay 15.0-33.0 ppm ww M '8 t,Y pipily
% i in Fi san J in R; Vern.[16.0-25.0 ppm ww TSM Station .
; I fFin Fish osquin ®; TSM Station sum.
: : san Joaquin R; Old R}20.0-22.0 ppm ww tion sum
i o Suisun Bay 22.0-43.0 ppm ww * |TSM Statio poply
! ) Sacto R.; Hood 16.0-26.0 ppm ww TSM Station ‘
L ' :
| . Biggiup South Bay migrants |151+/-5.94 ppm dw  |Chlendorf et al(’86)
| |
} SRS ST SRS
2 A-1.11 A-1.12
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TRACE ELEMENTS (3) (page 3b)
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................................................................

' * (RACE ELEMENTS (3) (page 4a)
e N R eeeeteceneaan
TRACE ELEMENT REGULATORY AGENCY GUIDANCE " = ™treesseeeenn. R T e e e e e e
"-'-;&l:;t'x;;;; --------------------- T FOR ACTION tever T T L ARREODTTTTT s LEVEL " [RACE ELEMENTS PHYSICAL FACTORS e
FDA ACTION LEVEL CALIFORNIA MGENCY e e, AL ESI G [ TRACE EL DAY T e teesecaanceecantecssennen eeemeene “eseceenconanans
PSS R AR L T Seese- cteeceeceas "'"??’f-uf?-‘? ----- ceeeeann . :::‘;xxi.cttw .“-;OLLUTANT Site Water Salinity Conc./Ref |Sediment ???f:{?ff" ??':‘fff_?ffff-.l.'?f.
fffr“ RWICB Basin Plen Dept Health Services DHS=Dept 0: ' cesececceans LERT T LR PO R seneeee secemcoccssececonann ;ed o Sedinant Point, Urban RUnoff,
cecetnace. cevna e e Y Health S;rvic Deits, Faraliones |Max Concentrations |Sources: Nar e Runof £,
CaCarcinogenic 6 Month Mediane“Med" |Max{mm contaminent [Advisory Level South and Central  |influent waters AW 304 Riveroe Ateossnore,
T“'“ﬂ:::gx;:ic Daily Maximume'tax« |{evel MIS=Median I:tl Bay, Mare Island Total levels :i p. 125';?5 a1 Spills, Dredge/Oum
| [Inetant. mex.aur . Straits g p. 12; Se p. 81; less
0=Other | Standard " _ T8T Goldburg, 1987: Metric tons, unle
sico Ba t=parts per ' ; . >
fgt:flmm Pata 32&:&‘.2‘ vt Trit{ion AHl 324 197 2n otherwise indicated
‘ 1
LEL=Lowest Effect p. 16
| :::::itf:::::sm"? . |San Jom;n Rive;
: nage StudyxD
EDL=Elevated Data Orai
Level 85% or ¢5%
Seesencean.. cerecacnfaa ERRRS AT ET T ORISR S s (W or TsH)
none Ocean Plan 0.05 O SN ORRRE Attt L L L L L T L e LT C T U TR R P L TP T DI A 189 bem dw 1 Pt. Sources 21-29
Sitver (Aﬂ? ] Nidk0.45 pp0 pem ng'as-o.w PEm Nickel (Ni) (s:ant.lo:q:;n R. 3-30 H;rgb mean conc 2:‘,’;“.’3 2‘2?.?‘2 to Rivci?:e 74-8220
] * : : ntra . . N
Max=1.8 53" 75%0.63 pem ww l:ﬂueht u:ters 2.0 ppb: mean conc. Oakisnd Inner Harbor|Dredge/dump 2
1=4.5 ppb D. Gulf of Farsllones [0.2-0.4 ppb - Total 97-131
Bagin 2 Upstream 52 :;::,‘,‘,31 PP da_" Southern extremity [8.0 ppb, max °
1212 pob EDL 95s16.07 Pom o | of South Say
; 2.3 ppm w T
LEL=2.6 pob s
} LEL=0.12 pob fu
. chroni
Basin 2 San Pablo (chronic)
RPN SRRSO SOOI RERRER A Rtttk bty 1.2-34. Pt. Sources 1,9-2.5
i i th Central Bay total selenium selenide + organics |S= éppb t. S0 "3-7.4
.................................................. :""'""""""”'"""""'~-~----~--~~---- Ceeereetananan, selenium (Se) :x along salinity| 18 o/00=320 ppt 18 0/00%200 ppt :;:;;;;” 4 30?'0‘.0.‘
C - Not indicated | : 2 ppt none LEL=0.08 ¢ e gradient measured in| 24 0/007160 ppt 26 0/00396 ppt durp
o M - Possible Weak Guidance Level 8000t PRO fu part/thousand (0/00)| 26 0/00=170 ppt 27 0/00=43 ppt Total 6.2-10.3
¢ T - in vitro stro | {80ppt) 27 0/00150 ppt - Il
¥ s ! ong |none SWRCB 0.047 PP )
: ’f _ Tributyltin in vivo not Freshes pot ;7 ppb sw selenate selenite
: i indicated Salt=20 ppt 7 ppt) 18 0/002110 ppt 18 o/00%26 ppt
:" . 24 o/0ovbh ppt 21 o/00*17 ppt
- 27 0/00=80 ppt 27 o/00%20 ppt
B
| San Joaquin @ Vern. |1.1 ppb, mean conc. |0S
2 10/60-3/87 1.0 ppb, median
) 5.0 ppb, max conc.
Suisun Bay : 3.0 ppb, mean conc.
7/82-6/83 3.0 ppb, median
5.0, max conc.
! : - |North San Francisco |45-240 ppt
M * : Bay
Zine (2n) nohe Ocean Plan nome T ;;;' """""""""
L. Med=20.0 ppb oussesig e | b ey
Dm0 e
: Max280.0 pob €0 O pemuw |00 ettt e,
1220.0 ppb . ms:95=38 0 ppm ww
8asin 2 San Pabio ) 45 pem ww tish; 1
6'59 12170 pob 70 pom ww shel{fish |
Basin 2 Upstrean Alert=8.6 ps
d=58 12170 pop i
Basin 5 Mex=100 ppo EDL 85x231.49 ppm dw
33.07 pom ww i
] EDL 952249.78 dw i
] 38.54 ppm ww .
§ I . _ LEL=30 pob fu, '
B LT S I 45 ppb sw H
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TRACE ELEMENTS (3) (page 4b)

ORGAKOCHLORINES (page 1)
e eeeeeeeeeeeee e eeeemee oo R l | |
TRACE ELEMENTS ' : . PHYSICAL FACTORS 4 |POLLUTANT TYPE % ........................... e eeeeeaseessessscescasmsessceseuenasaansas \l
....... R P OO L S e e S UPRURIRSIRUTITE BT AY-DELTA ESTUARY
POLLUTANT Site water . |salinity Conc./Ref |Sediment Conc./Ref |Source of Est. Load | . --.- |  ORGANOCHLORINES = TISSUE RESIOUE ‘-f‘feflfji‘efu, ,,,,,, eeeemccceeconvnanan B I CRRCLILLL %
............................... R el EE R PR P P A LT T LT TR P RSSO SRS ‘ meecvencessscsasenns]|cesssssosesannosocononns - DUE LEVEL REFERENCE
Delta, Farsliones |Max Concentrations |Sources: Sed = Sediment Point, Urban Runoff, : . } POLLUTANT |SPECIES DESIGNATION {DURAT 10N/LOCATION “lfl?‘f.f?f ......... Tovsbue i |
South and Central Influent waters  [AHI 304 Non-urban Runoff, sl i | R Jremommmemmmmee [wimwet weight {MisMussel Watch |
Bay, Mare Island Total levels Ni p. 185-186; Riverine, Atmosphere,| = Ipotychlorinated | | |dwsdry weight |TsMsToxic Sub- |
Straits, Ag p. 12; Se p. 81; spitts, Dredge/Dump : ts (PCB'S) | | tances Minitoring |
San Fransico Bay |ppt=parts per TBT Goldburg, 1987; Metric tons, unless . |Biphenyls | | | ls |
YC=Yacht Club tritlion AHlizgé, 197 Zn : otherwise indicated | |‘ ' | | | “ i
. ipe { |
:. | | | l
1 [san Joaquin River | ! = } : l _...%
i |pbrainage Study=0s | |' ___________________________________________________________________ ‘
: {ermmmeeemmemmemoensfommeemeee jons used |Range of locations |
ivalve Molluscs |Same locations irvin et al. ('75) |
: peas [ive i for all four species|39.2-55.1 ppb ww  |Girvin et sl.
T TS AU TR N . SO R S | % ::;e:r;:;;‘,:c, ‘,:;a:y Hill; Coyote |29.1-38.1 ppb ww  |1d. I|
‘ South & Central 0.006-0.310 ppb "Average/Background" } | Mytilus edulis  |Point North; Foster '108'3; PPD - |l |
Sitver (Ag) Bay 0 0.005-0.044 va;ucsto.m- Pt. Sources 3.3-7.5 l | Ostrea turida jcity ‘I“a' ped | i
Faralliones .005-9. ppb : 0.5 ppm dw Riverine 2.6-26 | :
South Bay 0.042+/-0.61 ppb CAHI 304, 13) Dredge/dump 0.04-0.2 | l { |san Pablo Bay 11.6-29.9 ppb s  |wa 187 10yr s |
| | Mussels |central Bay [33.2-262ppb W {wa 87 10yr sum. |
Palo Alto area $22.5-4.0 ppm Total 5.92..33.7 | ' Bay [14-235.8 ppb ww  |MW /87 10yr sum. |
{South Central Bay ,
Centrat Bay $0.4-1.8 pom dw | ! i |South Bay |590-990 ppb |cotdberg et al ('78)]
'Iqs..lal‘s Creek - 3.0 ppm dw | | M. edulis | Jepprox 843- | |
ission Creek | | {141.4 ppb wv | ‘ ‘
(AHI 304, 14-15) | | % | : | |
9.5 & 16 ppm dw Fish sp. R Stevens (‘80) |
Islais Creek H 6.9+/-2.1 ppm dw . ‘l l| Striped bass jlong-term/Bay 12131-29:: ;’z :: ||NOAA 187 i
Ocklnr\gl : ! 12.04/-0.3 pom dw | | starry flounder [long-term/Bay = % | |
, San Pablo Bay s . 1.2+/+0.3 ppm dw |Fin Fish | jon sum |
A 3 ) . . 50-480 W jTSM Station .
fmn?oz?v%oem i 0.028-0.389 ppm cw ‘I |‘ {zii‘jo':m':;“ {50.314 :52 w {TsM Station sum. l|
----------------------------------------------------------------------------------------------- A e AR L T P R | Vernalis | I 3
Oxbow Marina 210 & 250 ppt; $22800-93000 ppt Pt. Sources ! l I|s:m Joaquin R; Old R{130 ppb ww |TSM Station sum. !‘
A hy Zgo pp;rmean . (boats) [pears ‘Harine Mammals | ! %R‘ ebrough et al 7 |
. ntioch YC 130 & 570 ppt | . 100-31000 ppm lipid {Risebr .
. . hardson Bay |
Tributyltin 350 ppt, mean : | | Warbor seal IRie { 1¢'78) |
Stockton,Paradise Pt|11 ppt, mean |Birds ' compa to Level |[Hoffman et al. ('86)]
St. Francis YC S8 ppt, mean , ‘ | 8lack-crowned night|long-term/South Bay |"comp reble to .| : {
i : ’ | : |causing effect else-|
Berkeley Marina 62 ppt, mean : | | heron, Caspian tern| where® i ]
Peir 39, S. F. 6 ppt, mean 1 : | Great blue heron | I s |
Petes Harbor 180 ppt, mean ) . ‘I .......... |...----------------""‘"'"’""""""l ........... i |
Peninsula Marin 105 ppt, mea . I . . i -
Oakland, Alamed: & |82 ppp':, meann {007 and metabolites |Bivalve Mol luscs } ear-round in Bay  |157+/-60 ppm ww('66)|Butler (166,'69, & |
London Marina ‘ i l | Crassostrea gigas ¥ [186+/-56 ppm e | 73 l
Rio Vista Delta 90 ppt, mean ! | ‘l ] . 1167y (mean values ‘l “
Marina : : +/- Std. Dev.)
Vatlejo; Mare Island|2.0 ppt, mean : { % | i .. ‘ -rourd in Delt'a"847"/'525=1350"/'3891"°din 169) |
Martinez Marina 140 ppt, mean ! {ooT | Corbicuta fluminiajyear-r . R'l wa (mean values | |
Richardson Bay, 59 ppt, mean . ' | | {“' Istand & False "57? std. Dev.) | |
sausalito ! 1 | ' .30, Wi (187) 10yr sum. |
Other Marinas 51-150 ppt { i % | Mussels |San P’T‘: Bay }1?:1?223229;2 i }m ¢'87) 10yr sum. |
___________________________________________________________ DL T T T T D DD PP AU P |Central Bay : ; sum.
Zinc (2n) Mission Ck ; 1255 ppm dw Pt. Source 70-74; | }f { |So. Central Bay ‘f&z;sgzap:bww Il:‘i‘r\(l;?::!’g{t ¢75) }
Islais Ck _|os 984 ppm dw b/D 3-30; i ‘ { Mya arenaria |long-term C., §.Bay !6 S616.9 bob ww  [Girvin et al. (T5) |
Istais Ck . 321 ppt NOAA 187 Urban 34-268; i i ic } i6. . 2 aud 75
: . } : | Tapes japonica -34.3 ppo ww  |Girvin et al. (/T5) |
Albany Rilt ) o 222+/-51 ppm ciw Nonurb 126-1453; | ! Mytilus edulis | |24.3-34. cevin et sl. (/75) |
San Joaquin 3 IR Atm. 16-32; ! | LMy lurida | {20.6-29.2 ppb ww |Girvin et at. |
Vernalis <10-80 ppb ! Total Bay Sediment ' |River 272-288 | | l 'Ostlrea ¢ JSuisun Bay |20 ppb ww |TSM Station sum.
Delta (Region 5)  |5-12 poo | =100 ppm dw A i | |Fin Fish |sacto R; Hood |103-1078 ppb ws  |TSH Station sum. |
Golden Gate 0.4-2.4 ppb ‘ Total 521-2145 i | ! Joaguin Vernal is]640-5180 ppb ww |TsM station sum. |
| [1.1-7.5 ppb Eaton’79 i | I o Joacuing 0ld R. |21-219 peb [Tsu station sum. |
| |South Central Bay [0.4-2.0 ppb | | | ISan dosguin; Old R. 1o e
! {Lower South Bay |<1.0-90 pob $BDA’87 T e AL LR R bbb b
! jIstais, Mission Ck }0.5-2.0 ppb : i
| } i i [
[ ] | | |
LTSy .S SO SRR A-2.1
A-1.18
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ORGAHOCHLORINES (page 2) ORGANOC {page 3)

---------------------------------------------------------------------- | {
| et !
,Pouurm TYPE } |pouurmrws= .......... ’
| anamsoononines | oS | SHUOCHOAES | oo e tihrtisess SO | o |
[osermeneneeenaann. oo e ST GUIDANC e ‘ _ | POLLUTANT | [FDA ACTION LEVEL | CALIFORNIA AGENCY EOL=Elevated Data |
l POLLUTANT l EPA 1986 CRITERIA ot ; l """""""""" l """""""""" "‘ """""""""""""""""""""" Level (85X or 95X) i
{ ) feoameeac e, et tnreentonnnn e e {Polychlorinated {Toxic Effects | . |RWACB Basin Plan  [Dept Heslth Services|FDA=Food & Drug ]
|Polychlorinated [freshwater exposure Imarine exposure |humen health Ibio ¢ factan TrTiTmenesene {Biphenyls (PCB!'S)  |---ce-sceesncancnans | | RECILER R Rhatl ELTTTTITT LT TPPPR R Administration |
|Biphenyls (PCB8)  |-veneeemeeeiiiiiil |on.o... SO Sonirbi et fores onc. factor | - {C=Carcinogen [ |*Med¥=6 Month medisn{Maximsm conteminant |NAS=National Acadamy|
I | (H1=Hardness, using [“ct=chronic; “hu= [10%2¢-6)risk Level [T i |M=Mutagenic | |"Nax"=Daily maximm llwcl of Science |
| |H250, 100, 200 for |1 hr'“."-.cute-"fﬂ- [+ = water + organism| | |T=Teratogenic | |*1%=lnstant meximum | Recommended Guide- |
! [sample calculation |96-hr;*gn=24-Rour o = organisms only | | |o=Other | | | |line ]
! | |average;“m“=nax.  [pptsparts per | ] } - j | ] |
| o |allowable ]mmm ] froceeoncann. emeeone- [omeommeneoraotneceine e ISR b Sottmeesotomeneononees !
R Ao AR L TR S SSSRTORER {pcss [PcBs (all): C {2.0 ppm ww (FOA [Ocean Plan | {MW=1400 pob dw
PcBs |d=0.014 ppb  {9=0.030 ppb I !m. y u TeTees Secsemesseceo-.. ] i - |Tolerance Level)  |Meds3 ppt { |EOL 852200 ppb ww
m=2.0 ppb |m10.0 ppb i 31,000 i | | {Max=2 ppt | |EDL 9521980 pob d
| ! . | | l [ | {129 ppt | 283 ppb
I ] { i | i | | | _ |TSM (Fish fillets)
| ] | I | ] ] ] | ' [EDL 855160 ppb ww
| | | | [ | | | ] EDL 953475 ppb ww
| J | b i | i I i | NAS Max=0.5 pom wu
| | 1 l | | | { i (560 ppb)
| | 1 B | | | | | |Tollerance
] ] ! ] | 1 | | i [FDA Level=2.0 ppm ww
! | I 1 | .l I | (2000 ppb)
} | | ] | | ! | |
, ! ! o i | | ! | -
i | ! : I I | | I | { ]
i | [ ! [ I ! | ! | I
l 3 ] ! | | | | 1 ! |
i l | [ | | | l l |
. | A | | | | : :
. u
[pca‘s I | o f | [ | | | a
! | [ s , i | 1 | | |
| | | | i | | | | |
} | | I I l l | | |
! | - [ I ! I ! I | |
} ll | : | i } } ! | | l
:t;z;;.;;;.";-;,;;;.".f""“-"""""""'""'""'"""""‘I""""----------~-! ................ |0DT and metabolites |ODT ¢/T ]5.0 ppm alone or in |Ocean Plan | |EDL 8522954 ppb dw }
metabolites |d=0.0010 ppb d=0.0010 .= Tt i ] {combination [Med. =1 ppt | .|422 ppb ww
| ] { ppb : 0.024 ppr {oor 540,000 | ! { ' l [Max=2ppt i [EDL 9525444 ppb c |
| I=1.1 ppb Ime0..13 ppb o= 0.0 ppt | | i ! | | [123 pot | 1778 peb 1
I ! I ! I 1 ‘ t i I | | i {TSM (fish fillets): |
' ! | | | ' ! loor | | | | | 1
joor ! | | i ! ! | | g | | | !
' ! ] | i ; ' ! | ] { ! : i !
| | | ! | i ! ! | | | I | JEDL 852160 ppb ww |
| | | : | I | : ! | | | I |EDL 952220 ppb ww |
| [8=1050 ppb |ax14 ppb ino dota | ! P 1 | I | | [NAS Max=1.0 ppd ww |
| | | ‘ i i ! P | | | i | |FDA Level=5000 ppo |
Il =.=o 6 ppb |as3.6 ppb | |no data ! : : ; : } } = }(s -0 pem) !
. | | a |
! : P { ! ! : l ! | 1 ! | |
! j ; o , } ! l l | . | | l
. l ! | : | 1 | . l I i i | | !
! I i ‘ [ | i H I ! ! | | | |
g | } I ; | | ' | | ! I | I [
I ] l : | | b T
________________________________________________________ o ! I !
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ORGANOCHLORINES (page 4)

..........................................................................................................

| |
T RS b b DT {[POLLUTANT TYPE | . |

|POLLUTANT TYPE 15 - . - S PR L EEEEERE R R cesececcssoconan cevescecsscacas cemmesesaiaan]
------------------- [ et | ORGANOCHLORINES | TISSUE RESIDUE LEVELS IN THE BAY-DELTA ESTUARY |
| ORGANOCHLORINES | i . PHYSICAL FACTORS T TTTTIITIII e LI T [eseeeeee s frernees R T O OO e L PO LT LT CTTLEDPPO i
Jooveaeoecans ceeenen e e POLLUTANT |SPECIES DESIGNATION |DURATION/LOCATION  |TISSUE RESID. LEVEL [REFERENCE |
[ POLLUTANT !Slte Water CO‘\G/RE?"GﬂcelSllinity/Conc, I s“imts """"""""""""""" Jooveceemarranceccess [receeoncerccnccace.n Jroeemeeoeceoeneenn.. |

................................. -

C-035409

|
[Polychtorinated
[Bipheriyls (PCB’s)

|
I
|
|PcB’s
|
|
|
I

....................

DPT and metabolites

{Delta San Pablo Bay
|South Bay, Central
[Bay, Tributaries,

[Suisun Marsh . -

|San Pablo Bay

|
|Bodega Bay
|(Reference site)

|

|San Pablo 8ay
|Southampton Shoal
|Oskiand

[Hunters Point

IN,C,S Bay

|San Pablo Bay
]0akland

{Istais Ck

I

I .
|8odega Bay
|(Reference site)
|Southampton Shoal
|oaktand

[Hunters Point
|San Pablo Bay..
[

....................

...............................

[Source: PCBs-AHI 304{Point, Urban Runo

{127; F69

|DDT-AHI 304 T31; F74[Riverine,Atmosphes

------------------------------------------
............
......

|Mesn +/-Std. Dev,
|164+/-81.57 ppb du
|Chapman et al (’86)
|

[30.12¢/-4.75 ppb dw | 3
[11.43 +/-4.80 ppb dw|Total 0.127- 1.157

|

}6.0 ppb dw
[9.0 ppb dw
[12.0ppb dw
[61.0 ppb dw
]40.0 ppb du
|Noar (187)
[Ctotal pcB’s)

.......................................

]0.42-0.80 ppb dw
}10.87-1.53 ppb dw
12.24-3.60 ppt dw
|Arter Chapman et al
(86

A-2.4

|Non-urban Runoff

ISpitts, Dredge/buig
[Metric tons, uniess
|otherwise indicates

|Urban: 0.006-0.4 ¥
|Dredge/bump:0. 0004
|0.0067
|Atmos: 0.12-0.75

|urban Runoff 4-70 kg!
[Non-urban Runoff |
156 kg ]
[Riverine 442 kg i
] i
[Total 498 kg i
f(ANI,302,753) '
] ]
H
i
!
|
i
]

|
!
|-
I
|
i
I
!

|endrin
|
I
|
|
|
|

jchtordane

|"Group A" heptachlor
| aldrin, dieldrin,

| endrin, chlordane

| tindane, etc.

|
|
i
|
1

I............; .......
|dietdrin

{du=dry weight
[wwzwet weight

|San Joaq.; Vernalis |5-53 ppb-ww

|TSH=Toxic

|{Substance Monitoring|

|Program

|TSM Station sum.

| |MWzMussel Watch |

| i : |

| 1 |

................................................................................... l

Shetlfish | | i |
Corbicula fluminea|West Island (Delta) |10 ppb [Linn et al ('87) |
Mussels jCentral Bay [0-61.2 ppb ww [MW 187 10yr sum. |

l | ] I

| i | i

| | | |

I | | I
.......................................... serssssessiisuiteiiititiarestiontenenst]
Sheltfish |san Pablo Bay 14.8-8.5 ppb ww |M4 *87 10yr sum, |
|South Central Bay [2.6-31.2 ppb dw {MW *87 10yr sum. ]

Fish species |Centrat Bay {4.7-158 ppb [MW 87 10yr sum. ]
: |San Joaquin River . |>300 ppb |SWRCB ('86) |

|Sacto R.; Hood 121-129 ppb ww jTSM Station sum. |

|Suisun Bay 111.7 ppb ww |TSM Station sum. |

[San Joaq; Vernalis {21-540 ppb ww |TSM Station sum. |

|san Joaquin; Old R. |6.4 ppb w " |TSM Station sum. |

EE TP ERTTRRRRRRPPPPPPPRS R PR I

|Fish species |sacto R.; Hood 121-436.8 ppb ww jTSM Station sum. |
| |Suisun Bay [16.6 pob ww |TSM Station sum. |
i [San Joaq; Vernalis [248-15180 ppb [TSM Station sum. |
| |San Joaquin; Old R. |6.4 ppb ww |TSM Station sum. |
I | | | |
| | [ - 1
I | | | |
l [ | ] !
{ | | | |
{ | | | I
| | | I |
T i
[shelifish | [ | {
| Crassostrea gigas |San Francisco Bay |10-23 ppb ww {Modin ('69) |
| Corbicuta fluminea|Delta }<10-28 ppb ww [Linn et al ('87) |
| C. fluminea |San Joaquin River  |6.7 ppb ww |Linn et al ('87) |
|Shellfish | | | |
| Mytitus calif, |San Pablo Bay [1.6-3.6 ppb ww [MW *87 10yr sum. |
| Mussels |Central Bay 12.9-810 ppb ww |¥w 187 10yr sum. |
| |So Central Bay ]1.8-16.8 ppb ww |MW 187 10yr sum. |
|Fin Fish }Sacto R; Hood 16.4-15 ppb ww |TSM Station sum. |
! I
! {

...........................................................................................................
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Chlorinated Hydrocarbon Pesticides & Hydrocarbons (page = L < . soesesesrentoniatee PSS sessssssccascducssascacasvamantannn “ecsecevssecesacn ceeecaan D
| !
; |POLLUTANT TYPE | } ;
U P, e ieeaa e o eseceenans cemeaeas e ecmcecncsencenreseosan et anna., .. cesescdsisarevasacas EERPRERE vevasesnesanascae vesenona teceenen ttceccsacencecetssetecasascsnneann Ceeoneas eeeeeen- ',
} oot senees R
| | | ORGANOCHLORINES | REGULATORY GUIDANCE |ALERT LEVELS |
[POLLUTANT TYPE ] T
.................... I................................................-.-.-----------------------------------~--~~----... | POLLUTANT ] JFOA ACTION LEVEL | CALIFORNIA AGERCY _|EDL=Elevated Data |}
| ORGANOCHLORINES/ : - REGULATORY AGENCY GUIDANCE ' { {';f ---------- { -------------------- freeemerreteieieiiiaeaas seeeuennn ceeenas [Level (85% or 95%)
| HYOROCARBONS ~ |----- AR AR LR R AL A A IR TetecTotetTEsEmrmmmmiress frrrieee toxic effect |RWQCB Basin Plan |Dept Health Services|NAS=National Academy,
e | : EPA 1986 CRITERIA R | [srmernenneeenians | ererenenns USRS DO lof science 1
| POLLUTANT |-'---"""'"""""":"""‘;‘.""“" """ seomessssTeneTeet Tt ; Toeentre ” """" | |C=Carcmo?emc’ ] |"Med=6 Month Median [MCL=Maximum | FDA=Food & Drug i
| |freshwater exposure [marine exposure {human health |bio. conc.“acf?r ..lﬁ‘.‘ -life l |H:Mutaggm<f ] [“Max#=Daily Naximum [Contaminant Level |Administration :
‘ ‘ """""""""" ‘ """ b R A '“““"'"'“,“.‘.:“"“" TRttt ‘ ....... Treee ] |T=Teraogemc I l"l"slnstnnt. max. l lAc:ian Leveis i
! . | (H) =Hardness, using ]na"-.-acute;"f":%-hr [10**(-6) risk tevel | ‘ | | jo=0ther | |pot=parts/tritlion | i .
| ’ |H=50, 100, 200 for |uc"=chroni¢'t"h"=1-hr!«b = water + arganism{ [ Jeoseee-- MAAAAAARE A | ----------------- seeeees sereemcaccsccnccee sesesescvecteuccencncaccaccene “ececeee ]--.....; ............ .
| |sample calculation |vd"=24-hour|average |o = organisms only | ! fendrin { 10.3 ppm fish, |Ocesn Plan 11.0 ppb |EDL 95=14.8 ppb dw
I ] [#mit=max. allowable 1 b I : : |shellfish |Med=2.0 ppt | |calif, Mussels :
l .................... ‘ ................................ :.. ..... eesesscsecacon ceesccecn T I I |Hax=4.0 ppt Transplant N
| toxaphene |$=2.0 ppt [ = 0.2 ppti |+ =5.0 ppm |3100-90000 120.9 days I | | {1=6.0 ppt : {sm 85:28.3 ppm dw :
| :qﬂ} ppt {d:;nzx;;;;i:n;da;: : : : : { : : | [Resident Bay Mussel ;
! m=1.6 ppb m=0. h=tl p ] |EDL 95=95.4 !
I {8=0.8-500 ppb |a=0.5-460,000 ppb | | | | | | | { . {Resident Mussels j
i }¢=0.039-0.1964 ppb |¢=0.3-1.658'pp0 | | | Jrrreemonens seneeees frrermeeneens RRREERCEEEEEEEES R R ceessananaes R T [ormrrmeeeeae ;
| I |- . | I ! fchlordane A - 16.3 ppm fish |ocean Plan 13.0 ppb {FDA=300 ppb i
| | | ] | | | | | 1 [Med=3.0 ppt 1 [NAS=100 ppb ww i
| | ] E | | | | i i |Max26.0 ppt | I |
| | | 5 ! I | : I | |129.0 ppt ! { ;
] ________ veeenccacans I -------------------------------- f """""""""""""""""" A ARAELERAAA A A l ' I I | i
Jendosul fan [d=0.056 ppt |d=0.087 ppt {+ = 74 ppb |endosul fan Jendosut fan : { | - i | | |
| : [m=0.22 ppt jm=0.034 ppt; jo = 159 ppb ] alpha 270 | elpha 127 days . | - I | | | l
: | ] [ | | beta 270 | beta 127 days x|, | | 1 | | | |
| ] | l { | sulfate 324 | sulfate 127 days | jeoenen B T EETTPRPPRRRRR RS Ceeemeiaaan ereaaaan heeeeenaaea terecassencanann tesecsaccscscnesoan R R RRREES: 1
| i ] : | | i b ["Group A" heptachlor|heptachlor -- {0.3 ppm fish |Ocean Plan Jaldrin 17.0 ppt |NAS=100 ppb ]
| » i 1 | | | { aldrin, dieldrin, | ] |Aldrin & Dieldrin | |EDL 8524.82 ppb dw |
[ ] | ! } I | | endrin, chiordane jaldrin € | |Med=2.0 ppt |heptachlor 18.0 ppb |EDL 9529.0 ppb dw !
| | | | | | ) } lindane, etc. } ] |Max=4.0 ppt | | freshwater clams, |
[romesrnrennenaecnnns LR TP D L LR AN | {1=6.0 ppt |tindane 56 ppt lindane: ;
* |Monoaromatic "18=5300 ppb j2=5100 ppb | (Benzene) | 2-25 | <24 hrs | | I | | |EDL 8522.79 ppb dw
| Hydrocarbons |(EPA '80) jc=700 ppb |+ 0.66 ppb | | l | | | | JEDL §525.71 ppb dw
[(MAH'S) | | i jo 40 ppb o { ! : ! | | |resident bay mussei :
! ‘ ! 1 | N ! | | | ;
| | | g | | x | | l | | |
| ' | | | : | | | | | '
l l : L
| | | : | 1 i o |[dieldrin |dieldrin C 0.3 ppm fish ] |17.0 ppb |EDL 85=102 ppb
forneomaecarasararans [ ee et nes e s s s T | | | i | _ |EDL 952265 ppb in
|Polyaromatic [Insufficient data |Insufficient data |+ 2.80 ppt |eg Antnracene [variable | [ i | | {resident bay musset,;
|Hydrocarbons (PAH'S)| ] : {0 31.1 ppt. |?800-90?6 | l | | | ] | )
|Aromatics generally |c2620 ppb |a=300 ppb P [in amohipods ! ‘ i | | | |EDL 8521865 ppb
[ |8=2300 ppb lc=15 ppb ¢ { |47-132 midge larvae | | | | I I {EDL 9522755 poo
| | | | } } : : ] | | |freshwater clams
|€=520 ppb |2=970 ppb | ! | | NAS=100 ppo ww
Il {a=1700 ppb [e=710 ppb | | | " .3 I | | | | }
! b B i ‘ i
| | | 1 | | ; 1 | ! ! ] |
! | | ! | TR ! I 1 l |
|
A-2.9
a-2.8
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| s e e e e i ieiiieeiie e
|POLLUTANT TYPE | .
[ormememeee e i N ceeereaenas ceeeaees .
| ORGANGCHLORINES/ | REGULATORY GUIDANCE A
l HYDROCARBONS , ................................ e : LERT LEveLS
l........... .......... FDkAT N LEVEL | CALIFORNIA AGENey  AiTTereneee
A = .................... : ..... cxo&.sven.: ........ CALIFORNIA AGENCY }EDL:Elevated Dat
' : .: ............................... Level (85% or 95
l Itoxxc effect : :mﬂcs Basin Plan  [Dept Health Services|NAS=National Acz‘
et i cerecsceccaenas AR AR AEREER Seeveese |of Science
: {CfCarcinogemc‘ { | - {"Ned=6 n?nth Medien [MCL=Meximum |FOA=Food & Drugq
| ]:::utagem? | ! |“Max"=Daily Maximum |Contaminant Level  |Administration : :
| | : eraocgenic | |“Iv=Instant, mex. | JAction Levels s )
" :O-Other | ] Ippt=parts/triltion | ) I :
: ,.-..-.....-..t ........... 4ecescracscccircccnscnnnn Sesecctonccnvaa I ............
; oxaphene :toxaphene c/M [5.0 ppm fls;;h {Ocean Plan {5.0 ppb | FOA=5000 ppb
l | i i [Med=7.0 ppt | |NAS=100 ppb ww
l I ] i |Max=14.0 ppt ] |EDL 8528465 ppb
l | | : |1=21.0 ppt | |EDL 95222550 ppb
' ' ] | | Jin freshwater clame
| | | f | {EDL 8521200 ppb
| I | I ! |EDL 9523350 ppb in
| I : ,; | | jresident bay musselt}
TR TSSO RS e, ! '
endosul fan t - T S haseion
: ::e;p:au :NA | i |NAS=100 ppb
| e e . | ; | I |EDL 85 1490 ppb du
| | i | | JEDL 9522192 ppb
! | . | | ] }in resident mussel;
| | | ; N | |EDL 8522571 ppb v
| | | : i [ [EDL 95213976 ppb d!
| | ; : | ] lin freshwater clams™
oo, TSSOSO SO ST RO ! | ! '
:"x:::::::;: : o }None |None |MCL Anticipated ] By
finkee | o R |
R ‘
| ; D f "
| I I | |
f | I | l |
I I I ) | | B
I .................... l ...................................... l ‘ I
; R S R R R LT T T T, ' ...................
:H;;::Z:T::,: (pAH|S)= C/M/T/0 |None |Reg 2 san Pablo " |DOHS Applied Action |
- |Aromatics generatly | : : reg o s P |
| f {Reg 2 upstream [for S PAHs !
l | | |15 ppb=Max |Naphthalene=18 |
| ] ] ) } |Fluorene=19 |
| ] | | |Acenaphthylene=19 |
[ | | | |Acenaphthene=13 |
| | | ; ] |Phenanthrene=19 |
NS OO | z ! | |
A
2=-2.10
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| |
:pouumn TYPE | [
N LR T T
| ORGANOCHLORINES | PHYSICAL FACTORS }
l ........... assscccasn l. .................................... SERPRRE sovecnsssssnveccssnee cecocosccsncan taccssecsecsssnenasaeanonnn ]
| POLLUTANT |Sites |Water Conc/Reference}Salinity Conc. |Sediment |Source of Est. Load |
Jrormemnereeeieeens [eevnwes ceveearaanan. X TTTPEPPPPRPPP [rovennmmmnraeannans [oereemmvemmraenn |
: |oeita, San Pablo Bay| | | ‘|Peint, Urban Runoff,|
] [Central Bay, South | ) | |Non-urban Runoff, |
i |Bay, Tributaries, | | | [Riverine, Atmospnere, j
| |Suisun Marsh, etc | | | |Spitls, Dredge/Dump |
| | | { | |[Metric tons, untess |
| | | | ] |otherwise indicated |
l ......... sesssescena l .............. sesscsseronssa esrecsessencscnnnasocne estsessessvrscsscsnsvronn esicescwe tecessmscsses ceeev=a !
|endrin |oetta | N.D. | { |urban plus ltocal i
| | | | | N.D. |Non-urban runoff l
I | | | ] | i
| | | | | ] !
| | | | | ] i
! | | | | ! i
| | | | i | |
[#neenmnnnes vereean [rermnmmmannens e ettesecetarsacceasetatasasarannans Ceeecceanceccenceeraacscnaanaas
jehlordane |Tribs | N.D. | jsediment-to 800 ppb | .
| {Richmond Harbor ] ) | | i
| | | | | | |
| | | 1 | | |
| | | | | i |
| | | | | | !
| | | | | | |
| | | ! I | i
[oreenermrnnnanaans R L L LR T DR LR T PR PR PEPETPRPPP {
j"Group A" heptachlor|Delta & Tribs, ] N.D. N |Sediments-57 ppb |
| aldrin, dieldrin, |Oakland Harbor | ] | |
| endrin, chlordane |Sediment ] | ) |
| lindane, etc. | | | | |
] | [ | | |
| | | | | |
| | | I | | ;
{ | { | ! ] }
| | | | | | :
] | | | | | i
| | | | | | !
[EEETTTT TN OOPRER L L LEE TP PP TR PP PP PPETPPPPRTPRY
|dietdrin |Bay, Delta ] N.D. ] J N.D. | :
| {Tribs ! ! N ] i
| |Richmond Harbor | | | . | E
] | | | | { !
| | } | ! | i
| | | | | | ‘
| | | I I | 4
B | [ 'I | | i
| | | | | | !
| ! | ] | | :
{ | | < ! ] ;
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| ORGANOCHLORINES/
| HYDROCARBONS

| R RPN |Sites IHater COnc

POLLUTANT Jreeeeee froerereniieaa | ‘

|

| [Delta, San Pablo Bay]
| [Centrat Bay, South |
! |8ay, Tributaries,

! |Suisun Marsh, etc

tecccrearrtecncnacas I ........

]
!
:toxaphgne |Bay

0.

{Tribs-san Joaquin : ‘ :
| I | : |
| | ] |
] | | : |
! | | i |
| ] | - |
: : ) ] ! |

i

o) B EL S S
|endosul fan |Bay Tribs ] N%.D. Co T
| | | ‘ |
| ! | |
| | | I
} I I ]
I | ! |
| | | |
| ! . ! |
l ...... e e e eeansanaae I ...............................
l:ogoaromanc |Bay |Not detected with |Board report forth-
|Hydrocarbons | flimit < 0.5 ppb Jcoming
[ (MAH's) ] | : ]
] | ! !
| ! | ! )
| ! ] |
! | ! ) |
| | | * I
| R oo et
|Polyaromatic |Central Bay - o

J#ydrocarbons (PAH's)| Islais ck :
[Aromatics generally | Oaktand i
] | Berkeley |
{San Pablo Bay !
|San Pabio Say ]
}
!
|

|

| .

l ‘ |
I

I

PHYSICAL FACTORS

/Reference|Salinity Conc.

[12.06 ppm dw est.
|2.4 ppm dw est.
14.6 ppm dw

12.6 ppm dw

10.93 ppm dw est.

A-2.12

MR R AR R T I I

| Sediment [Source of ssf‘% »-
' .................... l ........... hS
[Point, Urban
|Non-urban Rundt
|Riverine JAtmo
Jspills, Dredge OF
|Metric tons,

|Tested effiuents
|below detection

|yrban runcff 9.5-%
|bredge/Dump .35- 1.
|Atmosphere 0.8--."

|

|

J

l |
| » |Totay 1.35-12.27
|

!

|

I
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WORD/PHRASE

2,3,7,8-TCDD

Acaricade (Miticide)

Acclimation
‘Acre-foot (AF)

Action levels, FDA

Activator

Acute

Acute toxicity

Additive effect

Adjuvant

POLLUTANT POLICY DOCUMENT
APPENDIX B - GLOSSARY

DEFINITION-

See Dloxin.>

A selective herbicide registered for use on grasses, wheat,
barley, oats, sorghum, corn,sugar cane, rice and noncrop areas
for postemergent control of weeds such as Canada thistle,
dandelion, annual mustard, ragveed, and lambsquarters.

CHEMICAL NAME: 2-4(Dichlorophenoxy) acetic acid. [Farm Chemical
Handbook, 1987} - -

v

A material used primarily in the control of plant-feeding mites
{acarids) especially spider mites. Typical acaricides with
little insect-killing efficiency are chlorobenzilate, Kelthane,
and Omite. Some insecticides, especially phosphorous compounds,
are effective alsoc against mites. {(Farm Chemicals Handbook,

19871

The physiological and behavioral adjustment of an organlsm to
changeg in environment.

The quantity of water which will cover an acre of land to a
depth of one foot (i.e. 43,560 cubic feet or 323,900 gallons).

See Regulatory levels.

A substance that accelerates the effect or increases the total
effect of a pesticide.. [Farm Chemicals Handbook, 1987]

Occurring over a short period of time; used to describe brief
exposures and effects vhich appear promptly after exposure.
[(Environmental Glossary 4th ed.]

Any poisonous effect produced within a short period of time
follovwing exposure, usually up to 24-96 hours, resulting in
gevere bioclogical harm and often death.

The effeﬁt of a mixture vhich 18 .equal to the sum of the effects
of itg individual components.

An adjuvant is used in a formulation to aid the operation or
improve the effectiveness of the pesticide. The term includes
such materials as wetting agents, speaders, emulsifiers, '
dispersing agents, foam adjuvants, foam suppressants,
penetrants, and correctives.

A spray adjuvant may contain one or more surfactants, solvents,
solubilizers, buffering agents, and stickers needed to formulate
a specific type adjuvant.

Ey using the proper adjuvant it 1s often possible to use certain

C—035413
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Adsaorption

Alert level

Ambient

Ambient vater
quality criterion

Antagonism

Apparent effects
threshold (AET)
method

Aquatic species
(organismg)

A{gyria

- The prevailing condition in the vicinity, usually relating. tg

Page HNo. 3

POLLUTANT POLICY DOCUMENT 07/11/90

APPENDIX B - GLOSSARY

DEFINITION
WORD/PHRASE

chemical pesticides in a tank mixture that othervise vould
present compatibility problems. (Farm Chemical Handbook, i
Adherence of gas molecules, ions, or molecules in solution: Aromatic

the surface of solids. (USGS, Federal Glossary of Selecteg
Terms: Subsurface-Water Flow and Solute Transport, August 9

L

See Median International Standard.

some physical measurement such as temperature.

7 Sometimes
as a synonypn for background.

[{SWRCB Order No. WQ 85-1] Argenic (As)
That concentration of a toxic pollutant in a navigable wate
that, basediupon available data, will not resdlt in adverge
impact on i@portant aquatic life, or on consumers of such -
aquatic lif_, after exposure of that aquatic life for peribdg
time exceeding 96 hours and continuing at least through one *
reproductive cycle; and vwill not result in significant risk
adverse health effects in a large human population based on -
available information such as mammalian laboratory toxicity
data, epidemiological studies of human occupational exposures
or human exposure data, or any other relevant data. [40 CFR] . . Atrazine
(1) Thg interaction of two substances, e.g. {chemicals, .
pesticides, ] drugs, or hormones, acting in the same system in

such a way that one partially or completely inhibits the effect
of the other. :

(2) The interaction of two types of organism existing in
close association in such a vay that the grovth of one is

inhibited by the other. [Dictionary of Life Sciences, 2nd ed., Harvey O.
19831 ' ’

i
A atatistic%lly based empirical approach -toc establish

| : Basagran
quantitative relationships between sediment pollutants and "
biological effects. This approach involves the analysis of
paired chemical and biological data from numerous gites in a
specific vaterbody. Statistical analysis of the paired data
allows the nanking of observed effects. AETs allow the ranking
of relative /degradation of aquatic gites, but do not provide a

safe level for the protection of aquatic species or human £
health. %

' i ' Basin Plan
Organisme, plants and animalg, that live in water or whose

habitat need? (spavning, nesting, feeding resting) include the
vater medluw. :

A bluish slkin discoloration: an effect produced by the
continued use of silver preparationg [or consumption of foods
with elevatep silver concentrationsl. [Webster's New Universal

Bay-Delta Estuary
{the Estuary)

Banks Pumping Plant,

POLLUTANT POLICY DOCUMENT
APPENDIX B - GLOSSARY

DEFINITION
Unabridged Dictionary, 2nd Ed. 19831

(1) Fragrant; spicy; strong-scented; odoriferous; having an
agreeable odor.

(2) In chemistry, of or designating any of a series of
benzene ring compounds, many of vhich have an odor or are
derived from materials having an odor. (Webster’s New Universal
Unabridged Dictionary, 2nd ed., 19791

A highly poisonous metallic element. Arsenic and its compounds
are used in insecticides, veed killers and industrial processes.
[SWRCB Order No. W@ 85-11 :

Argenic occurs in tvo environmentally significant valence
states, As +3 or As III (trivalent) and As +5 or As V
{pentavalent), with different toxic properties. The various
organic forms of arsenic include: methylated forms,
arseno-lipids, arseno-sugars, arseno-betaine, and
argenc-choline.

A selective herbicide used for season-long weed controlrin corn,
gsorghum, and certain other crops. At highest ratee it is used
for non-gelective vweed control in noncropped areas.

CHEMICAL NAME:
2-chlorn-4-ethylamino-6-isopropylamino-S-triazine.
Chemicals Handbook, 19871

[Farm

The Department of Water Resources’ State Water Project main
deltapumping plant located West of Tracy. The source of the
vater in the California Aquaduct. .

A herbicide for selective postemergence control of many ]
troublesome broadleaf weeds in soybeans, rice, corn, peanuts,
dry beansg, dry peas, snap beanz for seed, green lima beans, and
mint. )

CHEMICAL NAME:
3-{1-Methylethyl)-IH-2, 1, 3-benzothiadiazin-4(3H) -one
2,2-dioxide. [Farm Chemicals Handbook, 15871

A plan for the protection of water quality prepared by a
Regional Water Quality Control Board in response to the Porter
Cologne Water Quality Control Act also contains Water Quality
Standards for the federal Clean Water Act.

San Francisco Bay, the Sacramento-San Joaquin Delta and Suisun
Marsh, as defined in Sec. 6610 and 6611 of the Cal. Government
Code, Sec. 12220 of the Cal. Water Code, and Sec. 29101 and
29101.5 of the Cal. Public Resources Code, respectively.

C—03541 4
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Beneficial uses

Bentazon

Benthés

Benzo-a-anthracene

Benzo-a-pyrene

Benzopyrene(s)

Best management
practices (BMPs)

Bioaccumulative

Bioassay

Bicassessment

See Basagrar

 POLLUTANT POLICY DOCUMENT
APPENDIX B - GLOSSARY

DEFINITION

'*Beneficial usea" of the waters of the state that may be
protected against quality degradation include but are not .
limited to, domestic, municipal, agricultural and industria
supply; POVEr generation; recreation; esthetic enjoyment;
navigation;, and preservation and enhancement of fish, wildlif
and other aguatic resources or preserves. [CWC Sec. 13050(f)}

Equivalent to "designated uses" under federal law.

L.

The whole aLsemblage of plants or animals living on the botto
of a water pody' distinguished from plankton.

aromatic hy‘rncarbons and are listed by the EPA as a prioriiy
pollutant under Section 307(a) of the Clean Water Act.

A polynuclear aromatic hydrocarbon which i2 one of the 126 _
priority pohlutants listed by the EPA under Section 307(a) of .
the Clean water Act.

CHEMICAL NAME: 3, 4-benzopyrene

i .
The class of polynuclear aromatic hydrocarbons which contain ..
five joined benzene rings.

CHEMICAL FORMULA: C20H12

A practice, or combination of practices, that is determined
after ...problem assessment, examination of alternative
practices, and appropriate public participation to be the most
effective, practicable {including technological, economic, and
institutian&l congiderations) means of preventing or reducing
the amount of pollution generated by nonpoint sources to a level
compatible with wvater quality goals. [40 CFR]J .

A characteristic of a chemical species vhen the rate of intake

into a living organism is greater than the rate of excretion OT

metabolism.' This results in an increase in tissue concentration
relative to the exposure concentration.

The employment of living organisms to determine the biological
effects of a substance, factor, or condition. [40 CFRI

Agsessment éf the condition of a waterbody using any available
biological @ethods. Biosurvey and bioassay are common

»bzoassessment methods. [EPA, Report of the National Workshop on

Ingtream Biologlcal Monitoring and Criteria, Lincolnwood, IL,
12/2-4/871

K
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WORD/PHRASE
Biocavailability
potential
Bioconcentration
Biomagnification
Biota
Boron (B)
Bromoform

Cadmium (Cd)

Cancer

Carcinogen

Carquinez Strait .

Central Bay

POLLUTANT POLICY DOCUMENT
APPENDIX B - GLOSSARY

DEFINITION

A measure of the relative biocavailability of different elements,
ions, radicals, molecules, etc. (e.g., the bioavailability
potential of the methylated forms of mercury are higher than
that for elemental mercury).

The positive difference in concentration of a chemical between
vater and that in an organism living in that body of water due
to direct uptake of the chemical from the water. [SWRCB Order
No. WQ 85-11 ‘

The net accumulation and increase of s substance in an organism

ag a reegult of consuming organisms from lover trophic levels,

e.g., the consumption of algae by fish or water plants by ducks.
{SWRCB Order No. W@ 85-11

All living organismeg that exist in an area.

A nonmetallic, chemical element occurring only in combination,
as vith sodium and oxygen in borax, and produced in the form
either of a brown amorphous powder or very hard, brilliant
crystals: its compounds are used in the preparation of boric
acid, vater softeners, soaps, enamels, glass, pottery, etc..
[Webster’s Nev Universal Unabridged Dictionary, 19791

Boron is an essential element in the nutrition of higher plants,
yet concentrationg of boron in irrigation waters in excess of
0.5 mg/l may be. deleterious for certain crops. ([(McKee, J.E. and
Wolf, H.W., 2nd ed., 19631

See Trihalomethane.

A soft, bluish-white metallic element known to cause cancer in
animals. Though not a confirmed human carcinogen. It is also a
toxicant for a variety of species. [SWRCB Order No. W@ 85-11

Any disorder of cell growth that results in invasion and .
destruction of surrounding healthy tissue by the abnormal cells.

Any agent that prbduces cancer, e.g. tobacco smoke, silica and
asbestos particles, certain industrial chemicals, and ionizing
radiation (such as X-rays and ultraviolet rays).

The narrow strait between Suisun and San Pablo bays. It has a
mean surface area of 12 sq. mi., mean depth of 29 ft., and mean
volume of 223,000 AF.

Central San Francisco Bay. That portion of San Francisco Bay
bounded by the Golden Gate, San Francisco-Oakland Bay and
Richmond-San Rafael bridges. Surface area = 103 sq. mi. at MLLW,
mean depth = 33 ft, and mean volume = 2,307 MAF.
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Chemical oxygen
demand (COD)

Chlordane, chlordane A stomach and contact insecticide,

congers and related
caompounds

Chlorinated
dibenzodioxins
(CDDs) and
dibenzofurans (CDFg)

Chlaorinated
dibenzofurans (CDFs)

POLLUTANT POLICY DOCUMENT
APPENDIX B - GLOSSARY

DEFINITION

The results of a laboratory chemical analytical techni

is used to measure the amount of oxygen required to o gue_
compounds in a sample of vater, organic and inorga iOxzdi;
(Environmental Glossary 4th ed.) ' ganie.

The emulsifiab}
concentrate of chlordane alone or in combination wi:hizzgg

is used exclusively in the U.S., for subterranean termite Cont;
nty

applications. It has a tolerance of 0.3 A
agricultural commodities. PPM On about 50 rey

CHEMICAL NAME:
1,2,4,5,6,7,8,8-0ctachlor-2, 3, 34, 4, 7 N

: , 7a-hexahydro- -
ane. [Far@ Chemicals Handbook, 19873 yereTd, 7ometh
Chlordane :ongers include; Trans-chlo

» rdane, Cis-chlorda
Trans-nonaghlor. Additional related compo;nds include-neﬂfﬁgé
oxyclordane, heptachlor, and heptachlor epoxide. '

The unchlo;inated forms of these clagses of compounds consi
two benzene rings joined together by two oxXygen atoms, in ts
case the dibenzodioxin, or one oxygen atom and a singie bond
between two adjacent carbong, in the case of the dibenzofura
The chlorinated dibenzodioxin and dibenzofuran molecules each
can contain from one ta eight chlorine atoms. Since thege can
arranged in a variety of vays, up to 75 CDDg and 135 CDFs are i
possible. ‘A mixture having both CDDs and CDFs fheoreticall ‘
could contain 210 individual compounds. The CDDs and CDFs Y
having four, five, six, or seven chlorine atoms, four.of which
are in the'2,3,7, and 8 positions, are considered to Be
significantly toxic to mammals. - (Dioxin is
2,3,7,8-tetrachlorodibenzodioxin.)

ChDe and CDFe sre not produced intentionally, except as
reference %tandards for chemical analysis. They appear, for
.example, as by-products of chemical synthesis, electrical
equipment fires, and municipal incineration of solid wastes.
They are contaminants of chlorophenol vood preservatives.
[SWRCB, Report. No. 88-5WQ, 19881

1
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b4 Cchlorinated
hydrocarbons

Chlorinated organic
insecticides and
acaricides

Chlorination

Chlorine (Cl)

Chloroform

Chlorpyrifos

POLLUTANT POLICY DOCUMENT
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DEFINITION

A class of pesticides vwhich contain chlorine, carbon, and
hydrogen. See Chlorinated organic insecticides and acaricides.
[Farm Chemical Handbook, 19871

They include solvents {e.g., TCE, TCA), heat exchangers (e.g.,
PCBs), contaminants (e.g., TCDD, TCDF), herbicides (e.g., Z2AP),
and vood preservatives (e.g., Pentachlorphenol).

The organic-chlorine chemicals form one of three principal
pesticide families. This class in the ins=cticides and
acaricides has related pharmacological effects, and EPA has
limited the total amount of these related chemicals for residue
purpogeg. . Included are the following chemicaleg and their

metabolites: :

Aldrin Endrin

BHC (benzene hexachloride) Heptachlor ‘
Chlorbenside Lindane

Chlordane Methoxychlaor

Chlorobenzilate . Mirex .

DDT Ovex

Dicofol TDE

Dieldrin Tetradifon

Endosulfan Toxaphene

[Farm Chemicals Handbook, 19871

The application of chlorine to drinking water, sevage, or
industrial vaste to diginfect or oxidize undesirable compounds,

A greenigh yellow, poisonous, readily liquified gaseocus element
of the halogen group, with a suffocating odor, obtained ’
principally from common salt, and videly used in industry,
medicine, etc. ({Funk & Wagnalls Standard College Dictionary,

19731

Commonly used to disinfect drinking vater and to bleach paper
pulp.

See Trihalomethane.

A broadly applicable insectibide available in the follaoving
primary formulations:

(a) Dursban: Used for control of fire antsg, turf and
ornamental plant insects, mosquitoes, ccckroaches, and other
household insects, stored product insects, termites and lice,
and hornflies on cattle.

{b) Lorsban): Used on corn as a soil insecticide for
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Chromium (Cyr)

Chronac toxicity ‘

Chrysene

Coliform organisms

Congener

Contaminant

Contaminate
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control of corn rootworms, & i
corn magaot onn & Y 8, cutworms, billbugs, vireworn
co bt ‘ eg e, lesser cornstalk borer, etc o
a foliar insecticide on corn, alfalfa, peanuts ac Als
sSugarbeets, and sunflowers. other crops on whi h' aorghm%
used 1nclude;fruit, nut and vegetable crops ® Lorsben
(c) Stipend: For use in mus '
» ! hroams at s i
devel 7 pawning tq
oping mushrooms from injury by various fly larvaeprOte’" Contaminati
. ontamination

CHEMICAL NAME:
0,0-Diethylo-(B,5,6-trichloro~2

-pyrid - -
[Farm Chemicgls Handbook, 1987) pyridyl) Pﬂoaphoxothloate,

i :
A lustrous, hard, eteel-gray metallic element which

human carcinggen. It oc i i oy
g . Curs in two environmentall igni

valence statgs Cr +3 or Cr III (trivalent) and Cr Z681gn1§ican_

(hexavalent)q with different to B o

Wa 85-13 ! Xic properties. [SWRCB QOrde

the lifetime &f that orga
EPA). '
Copper (Cu)

A polynuclear aromatic hydrocarbon vhich is one of the 126

priority pollhtants liste -
The oy watér e d by the EPA under Section 307(a) of

All of the ae}obic and f i
» aculative anaeraobi
nonspore-form}ng, rodshaped bacteria that §ér
gas formationiwithin 48 hr at 35 de
grees C,
«++, 14th ed., 19753

gram-negative,
men; lactose with
[Standard Methods

Largs srelof = o : )
?1g= umberelof thees Grganiems are found in the intestinal E
tractz of humans and varm-blooded animale na :
!

water is often used as an i stioy Presence in .
‘ ndicator of i
pathogenic_baqterial contamination, potiution o potentially
i
:e:ozgound vh%ch is figured as a3 by product of a Chemical
ction, hav%ng different pProperties from the 4
Sroduee, ] ) esired end
DDE
Federal definition:
Any physical ﬁhemical bi i
[ io i i
matter in va;e?. {40 &FR 12??%?81' °f Fadicactive substance or
{Tol introdpce!a substance that would Cause:
1 » .
(1) the concentration of that substance in the ground wvater oo

Cubic meter (cu. m,) 33.3 cubic feet =

Cumulative objective A numerical water quality objective limiting the total

POLLUTANT POLICY DOCUMENT
APPENDIX B - GLOSSARY

DEFINITION
to exceed the maximum contaminant levels, or
(2) an increase in the concentration of that substance in

the ground water where the existing concentration of that
substance exceeds the maximum contaminant levelg, (40 CFR

257.3-41
State definition:
An impairment of the quality of the waters of the state by vaste

to a ‘degree which creates a hazard to the public health through
poisoning or through the spread of digease...includ{ingl any

" equivalent effect resulting from the disposal of waste, whether

or not waters of the state are affected. [CWC Sec. 13050(k)]

Federal definition:

The addition to water of any substance or praperty preventing
the use or reducing the ugability of water. Sometimes
congidered synonymous with pollution. [USGS, Federal Glossary
of Selected Terms: Subsurface-Water Flov and Solute Transport,

August {989]

malleable reddish-brown metallic element, toxic to
[SWRCB Order

A ductile,
aquatic organisms from algae and plants to fish,
No. W@ 85-11

C—035417

1.308 cubic yards.

concentration of a group of constitutents regardless of the
characteristics of the individual members of the group, e.g.,
the vater quality objective for pesticides in the 1975 Basin 1
Plan for the Central Valley. )

A degradatioﬁ product of DDT.

CHENICAL-NAHE: Bis(chlorophenyl) acetic acid.

[Farm Chemicals Handbook, 1587]

A product.of degradation of DDT by loss of one molecule of

hydrochloric acid (dehydrohalogenation). DDE further degrades
to DDA by lose of two more molecules of (HCl) hydrochloric acid.

CHEMICAL NAME: Dichlorodiphenyldichloroethylene.

[Farm Chemicals Handbook, 19871}

The first chlorinated hydrocarbon insecticide It hae a
half-life of 15 years and can collect in fatty tissues of

C-035417
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Dabbling duck

Dacthal

Deflocculator

Delta

Depurate
Depuration

Depurative

Diazinon

. potatoes, ..étomatoea, eggplant, and peppers.
¢ .

Purificatiaon; tleansing.

POLLUTANT POLICY DGCUMENT - 07/11/90
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DEFINITION
WORD/PHRASE

certain animals. EPA banned registration and inter
stat L
DDT for virtually all but emergency uses in the u.s. 1n91§;l

becauge of its persistence in the environment
: and a
in the food chain. ceumula

pieldrin

?HEMICAL NAME: Dichloro diphenyl trichloroethane. The princ
isomer present (not less than 70%) is 1, 1,l-trichiorg-2 2¥P
(p-chlorophenyl)-ethane. [Farm Chemicalg Handbaook, 1987}-

A duck which' feeds in shallow water, usually from the surf
by "tipping-up." Generally a species in the family Anatidae
A selective preemergence herbicidé [which ig) effective aqga  Droxan
smooth and hgi?y crabgrases, vitchgrass, green and yellow ’
foxtgils, fall panicum, and other annual grasses.
against certain broadleaf veeds... Presently approved for y;
on turf, ornamentals, stravberries, and agronamic crops

including cotton, soybeans, and field beans. Yegetable crob
include onions, garlic, cole crops, radish, horseradish, d

{
CHEMICAL NAME: Dimethyl 1 tetrachloroterphthalate.

tF
Chemicals Handbook, 19873 =

Dissolved oxygen
(D0)

A dispersingfagent used to retard settling of solid‘particle;j
a8 suspension, especially when the particles tend to clump ,
together and settle out rapidly. Emulsifiers are often

effective deflocculators. [Farm Chemicals Handbook, 19873

Diving duck

;he Sacramento-San Joaquin rivers delta as defined in the CWC
ec, 12220,
: » Dredge sediment
To make b (apotl)
or become free_o{ impurities; purify; cleange.

Dredging

(1) Purifying or cleansing. Economi i ‘
. c poisons

{2) A deburative agent or substance.
¥ -

A insecticide:(nematicide} (used] for control of soil insgects,
such as cutworms, wireworms, and maggots. Also effective

against many pests of fruits, vegetables, tobacco, forage, field
crops, range, pasture, grasslands and ornamentals. It is used
extensively in controlling cockroaches and many other household

insects; grub.and nematodes in turf; seed treatment and fly
control,

Ecosystem

CHEMICAL NAME: 0, 0-Diethyl

0-(2-isopropyl—4-methyl-6-pyrim1dinyl) phosphorothiote., [Farm
Chemicals Handbook, 19873

POLLUTANT POLICY DOCUMENT
APPENDIX B - GLOSSARY

DEFINITION

A contact and stomach poison ingecticide uged for control of
soil insects, public health insects, termites, and other pests.
NOTE: Except for termite control, use of dieldrin has been
canceled in the U.S. :

CHEMICAL COMPOSITION: (1R, 4S, 58,
83)-1;2,3,4,10,10-hexachloro-1,4,4a,5,8,Ba-hexahydro-1,4:5,8-dim
ethanonaphthalene (principal constituent, known as HEOD), with
not over 15% related compounds. [Farm Chemicals Handbook, 13871

A chlaorinated dibenzodioxin (CDD) and one of the most toxic
substances known. It occurs as a byproduct of chemical
synthesis, from electrical fires, from combustion of wood
preservaties, and from municipal solid waste incinerators. One
of the 126 priority pollutants listed by the EPA under Section
307(a) of the Clean Water Act.

CHEMICAL NAME: 2,3,7,B—tetrachlorodibenzo-p-dioxin
(2,3,7,8-TCDD)

A measure of the amount of oxygen available for biochemical
activity in a given amount of water. Adequate levels of DO are
needed to support aquatic life. Low dissolved oxygen
concentrations can result from inadequate wvaste treatment.
[Environmental Glossary 4th ed. ]

A duck vhich feeds on bottom organisms while swimming, usually
fully submerged. Generally in the family Aythyidae.

The material removed from the bottom of a wvater body by the
process of dredging vhich must be disposed of.

The removal of material from the bottom of water bodies using a.
scooping or suction machine.

Chemicals used to control pests, disinfect, preserve wood, and
other agricultural products; anti-foulant paints, and defoliants
for cash crops such as cotton (see pesticide).

A natural unit consisting of living and nonliving parts
interacting to produce a stable system. Examples are a lake or
a grassland. Four components of an ecosystem can be recognized:
(1) the abiotic (nonliving) components; (2) the producers
(autotrophs, mostly green plants); (3) the consumers
(heterotrophs, chiefly animals feeding on plants or other
animals); (4) décomposers (heterotrophs, chiefly bacteria, that
bring about decay of dead organic matter).... [Dictionary of
Life Sciences, 2nd ed., rev., 1983

(1) Solid, liquid, or gaseous vastes that enter the
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environment as a by-product of man-oriented processes. ' -
cub (i) The discharge or overflovw of fluid from ground or
su )
rface storage. fetotoxic Poisonous to fetuses.

;Flow~weighted Samples taken in a manner that allows determination of mass
gampling emissions, i.e., samples taken in proportion to the rate of flow

of a river or stream.

Elevated data level That concentration of a toxic substance

(EDL or ETPL) in a fish tissue that

equals or exceeds a specific percentile Y f
all Toxic Substances Honitoriﬁg Program ;2233;e:2n€:r§:n§; °
toxic substance in the same tissue type between 1978 and 1; ‘
EDLs are based on the relative ranking of each element. W -
exceeded, EDLs can give early varning of elevated toxi. hen
levels in California wvaters. EDLs do not assess adver:ant
impacts, nor do they provide information on the conce te ti
that are detrimental to fish or human health. nrEeReRE.
! )
Formerly referred‘to as Elevated Toxic Pollutant Level.

One of the 126 priority pollutants listed by the EPA under

: Fluoranthene
: ‘Section 307(a) of the Clean Water Act.

The process by which contaminant concentrations in 2 body of
vater are diluted by river inflov and, where applicable, tidal
exchange of "nevw” uncontaminated water combined with the net
advection of the contaminante away from their source by residual

i Flushing

I:e concept was introduced in 1983 by the SWRCB Staff vorking of currente:
co:p:§:tiv§u§z§:3:zs Monitoring Program as an internal Foam suppressant A spray "adjuvant useful for guppressing both surface foam and
* entrained air. L[Farm Chemicals Handbook, 19871
Emulsifi
ier :e:;:i:;etzczive s:b?tance whicv stabilizes (reduces the Foaming adjuvant A surface active substance that forms a fast-draining foam to
another 11 Péra e) a suspension of droplets of one liquid in provide maximum contact of the spray with a plant surface, to
er quid which otherwise would not mizx with the first. A insulate the surface, and to reduce [thel rate of evaporation.
Qome or all applicati SR Used to enhance herbicide action and to reduce drift of sprays.
Rentrint pplications may be classified by the U.S. EPA as {Farm Chemicals Handbook, 19871 .
1987§ cted Use Pesticides (RUP). [Farm Chemicals Handbook, .
Food chain The pyrsmnidal relationship of producers {plants) and consumers
Endosulfan ) . i} (animalg) by which solar energy ig converted through
gzg;naiiiigigie(aciriglde) {which) controls aphids, bollworms, | photosynthesis to plant tissue vhich is consumed by animals
and ;mall fruit:' vea :oppers, and slugs on deciduous, citrus, 3 vhich are in turn consumed. At each step up the food chain
crops, fiber ¢ vege ébles, forage crops, nut crops, oil g ) congumers are usually larger but fewer in number.
' crops, grains, tobacco, coffee, tea, forest, and E
crnamentals. ¢ Food web The sum of the interacting food chains in an ecological
CHEMICAL NAME: - ' community. [SWRCB Ordernﬂo. W.@. 85-11
bg?gaig'lq'lﬂnﬂ?xa?hloro'%psr53»6;9'BB-hexahydro-e,9-methano-2 4 i Guidelines, NAS See Regulatory levels.
’ enzodioxathiepin-3-oxide. [Farm Chemicals Handbook, 1987]'
Estuary The mouth of a £ 3‘ Hardness A waters content of metallic (i.e., positive) polyvalent ions,
: . and ocean waters ;eazhvhich serves as a mixing zone for fresh i principally calcium and magnesium, that react with sodium soaps
meparated from ;h ouths of streams vhich are temporarily ? to produce solid soaps and that react vith negative iong, vhen
by the SHRCE Este ogean by sandbars are considered as estuaries : the water is evaporated in boilers, to produce soli@ boiler
o extend from ; e uarl:e vaters are generally considered to gcale. Hardnese is usually expressed as mg/1 of equivalent
there is no si nzf?r 29 Opén ccean to a point upstream wvhere calcium carbonate (CaCO3). {Camp, T.R. and Meserve, R.L., Water
Estuarin : g icant mixing of fresh wvater and seawvater. ‘ And Its Impurities, 19741
ol ; vaters are considered to extend seaward if significant g . . -
[SWREE,Oﬁai::Sgu::Stjeggi::;logc;?s in the open coastal waters. Health advisory See Regulatory levels.
Estuaries of California, May l934?cy for the Enclosed Bays and levels, DHS
Heavy metals Metallic elements like mercury (Hg), chromium (Cr), cadmium

{Cd), arsenic (As), and lead (Pb), with high molecular weights.
They can damage living things at lov concentrations and tend to
accumulate in the food chain.

gn th%s document Estuary is used vhen referring to the San
rancisco Bay and Sacramento-San Joaquin Delta Estuary

P O T

e Juine

fitaimbia
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. Hepatic

mixed-function
oxidase enzyme
activaty

Hepatopancreas
Herbicides

Hexachlorobenzene

Hexavalent chromiu
(Cr VI) ‘

Homologous

RHot-gpote, towic

Hydrocarbons

~ unsaturated. Saturated hydrocarbons are those in which adjadent
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|

|
Exposure of fish to environmental contaminants such as
polynuclear aromatic hydrocarbons (PAHs) and chlorinated
hydrocarbons can induce increased activity in enzyme systems
capable of detoxifying the contaminants. Hepatic mixed functi‘r
oxidase activity is measured as an index of the exposure of fipﬁ
to contaminants wpich may harm their reproduction or S‘
development. |

o

In zoology, a glandular organ of many invertebrates, usually
called the liver.| [Webster's New Universal Unabridged

-

Diqtionary, 2nd Ed., 19831 '

All substances or {mixtures of substances ugsed to control or
destroy undesirable plants. ' .

A seed protectant'used to control common bunt on wheat. Hydrodynamics

CHEMICAL NAME: Pexrchlorobenzene.

[Farm Chemical
19871 calg Handbook,

See Chromium.

In Biology: Anatomical features of different organisms (species)
vhich correspond in structure and evolutionary origin, as the
flipper of a seal]and the arms of a human being.

S I
Heritage Dictiondry 2nd ed. ]

{American

In Chemistry; The members of a series of arganic compounds

having the same structure, but in which each differs from the
preceding one by 4 constant increment, as the methane series. -
[Funk & Wagnalls %tandard College Dictionary, 19731} B

H

Impairment

- $ - - - ; - ‘ . -
Lozatione ia the Bay-Delta Estuary where toxic chemicals have

reached threatening levels in the gediments, shellfish, ducks
and waters. [CBE,{1,11

A large and important group of organic compounds that contain Insecticides

only hydrogen and carbon. There are two types, saturated and

carbon atpms are'ioined by a single valence bond and all other
valences are satisfied by hydrogen. Unsaturated hydrocarbons -
have at least two carbon atoms that are Joined by more than one

valence bond and all remaining valences are satisfied by
hydrogen.

Isaomer

The saturated hydriocarbons form a whole series of compounds
starting with one carbon atom and increasing one carbon atonm,
stepvise. These compounds are also known as the paraffin series,
the methane geries, and as the alkanes. The principal source is

(Kesﬁerson NWR)

Hydrogen peroxide

Inorganic matter.

_bonding.

Kesterson National
Wildlife Refuge -

POLLUTANT POLICY DOCUMENT
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petroleum. Gasoline is a mixture containing several of them;
diesel fuel is another such mixture.

The unsaturated hydrocarbons are usually seperated into four
classes: (1) the ethylene series of compounds all contain one
double valence bond between two adjacent carbon atoms; (ii) the
diolefin series of compounds all contain two double bonds in
their molecules; (iii) the polyenes contain more than two double
bonds, these compounds occur in the vastewvaters produced'by the
canning industry (the chlorine demand of wastevaters containing
polyenes is extremely high); (iv) the acetylene series of
ungaturated hydrocarbons have a triple bond between adjacent

-carbon atoms, these compounds are found in some industrial

vastevater (particularly those from the manufacture of some .
types of synthetic rubber).

The motion and action of water and other liquidé, i.e., the
dynamics of liquids, and the study thereof.

Pure hydrogen peroxide (H202) is a syrupy, colorless liquid
with a specific gravity of 1.443. A dilute solution has a
harsh, astringent taste. Hydrogen peroxide in sclution yields
small concentrations of hydronium ion (H30+) and peroxide
(02=) ions and is slightly acidic.

Hydrogen peroxide is used extensively in bleaching cotton, wool,
silk, rayon, linen, paper pulp and other fibrous materials. As
an oxidizing agent it is employed in the manufacture of niacin,
dyes, drugs, and pharmaceuticals. Dilute solutions of hydrogen
peroxide have long been used in the treatment of open wounds.

A change in quality of water which makes it less sguitable for
beneficial use. [DWR Bulletin 74-811] )

Chemical substances of mineral origin, not containing
carbon-to-carbon bonding. Generally structured through ionic
{Environmental Glossary 4th ed.]

All substances or mixtures of substances intended for preventing

or inhibiting the establishment, reproduction, development, or
growth of, destroying or repelling any member of the Class
Insecta or other allied Classes in the Phylum Arthropada
considered to be a pest.

A compound having the same chemical formula as another, but a
slightly different molecular arrangement,

A vaterfowl management area adjacent to Kesterson Reserveir in
Merced county California vhich was originally planned to utilize
San Luis Drain water. When first established, Kesterson
National Wildlife Refuge (NWR) used a mixture of fresh CVP vater
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and local tailwater to develop vetland habitat A ' | .
. . ; . 8 the uge ¢
San Luis Drain water, including an increasing proportion Qf;ﬁ energy in plants and animals. Phospholipide and sterolg, such
drain V8§E?B, vas phased in, deformities and reproductive - 1*% as cholesterol, are major components of cell membranes. - Waxes
gbzorm:llt;gsage??n to affect the birds nesting there. {SWRC) provide vital waterproofing for body surfaces. Terpenes include
rder No. 1 85~ ) N \
: . vitamins A, E, and K, and phytol (a component of chlorophyll)
Kesterson B . ) and occur in essential oils, such as menthol and camphor.
on Reservoir A wvater storage facility adapted as an interim evaporation’ga Steroids include the adrenal hormones, sex hormones and bile
igreghejCentral Valley Project San Luis Drain. [SWRCB Orderkﬁb acids.
-1
Le <0 . . Lipids can combine wvith proteins to form lipoproteins, e.g. in
LC 7 The concentr?tion of a chemical inhaled, drink or absorbed by cell membranes. In bacterial cell wvalls, lipids may associate
the skin vhich is expected to cause death in 50 percent of ty with polysaccharides to form lipopolysaccharides.
test animalsisa exposed. - : | ‘
LD 50 ; o Logarithm (Log) The exponent expressing the power to vhich a fixed number (the
The doge of z chemical taken by mouth or absorbed by the ski : base) must be raised in order to produce a given number (the
vhich is expected -to cause death in 50 percent of the test antilogarithm). The most common logarithms are for the base 10.
animals so tfeated. For example, 3 is the base 10 logarithm of 1,000 -- 100 is the
Lead (Pb) bage 10 antilogarithm of 2. See HNatural logarithum

A soft, malleable, ductile, bluish white dense metallic eleméﬁf» :

vith a varie?y of toxic salts. [SWRCB Order No. W@ 85-1] ; Lovest effects level The lovest effect levels listed are the lowest acceptable effect

(LEL) levels for North American aquatic species reported in the

' toxicological literature. Acceptability of effect level data is
based upon a critical review of the reference and comparison

with established guidelines for toxicity testing.

Lethal endpoint The endpoint‘of a test is the death of the test organism. This

does not address other adverse effects which
may occur gh
death. [SWRCB Order No. W@ 85-1] Y short 9£'
H

Levels of concern, Mercury and éelenium levele in excess of those for which DHS

Lowest -observed The lowest concentration of a toxicant in a biocassay test in

DHS health advisaries vere previously issued, 0.5 and 2.0 ppm effect level (LOEL) which an adverse effect was seen on the test organism. [SWRCB
respectively. (SWRCB, TSM Program: 1986, 1988, p. 25] Order no. W@ 85-11
Lindane An insecticide with many uses of which seed treatments are Marine 0f or belonging to the sea.
prominent (soil treatment, foliage applications on fruit and nut
trees, vegetables, ornamentals, timber, and wood protection). . Masz emission A program to be developed by the San Francisce Bay and Central
It possessesimore vapor activity than most of the organochlorine strategy (MES) Valley Regional Water Quality Control Boards to regulate mass
insecticides. Some applications have been classified by EPA as ' emissions of specified pollutants to the Estuary.
Reetricted Use. ’ . - S -
- , Maximum allowable The maximum concentration of a contaminant (in mg/kg on a wet
CHEMICAL NAME: Gamma isomer of‘1,2,3,4,5,6—hexaclorocyclbhexane. residue level (MARL) veight, edible portion base=z) which wvwill ensure that a consumer
[Farm Chemicals Handbook, 19873 : of the specified fish or wildlife species does not exceed the
Lipid ' permissible intake level (PI) of the contaminant specified by

Any of a div%rse group of organic compounds, occurring in living
organisms, that are insoluble in vater but soluble in organic
solvents, such as chloroform, benzene, etc. Lipids are broadly
classified into tvo categories: complex lipids, which are
esters of loﬁg-chain fatty acids and include the glycerides
{vhich constiltute the fats an oils of animals and plants),
glycolipids, phospholipids, and vaxes; and simple lipids, vhich
do not contain fatty acids and include the steroids and

terpenes. g

the California Department of Health Services.

Maximum contaminant The maximum permissible level of a contaminant in water which is

level (NMCL) delivered to the free flowing outlet of the ultimate user of a

' public water system, except in the case of turbidity where the
maximum permissible level is measured at the point of entry to
the distribution system. Contaminants added to the water under
circumstances controlled by the user, except those resulting
from corrosion of piping and plumbing caused by vater quality,
are excluded from this definition. [40 CFR 141.21]

AR bR i

Lipids have ai variety of functions in living organisms. Fats
and oils are a convenient and concentrated means of storing food Median International Developed in the Surveillance and Monitoring Program of the

Standard (MIS) SWRCB, the Hedian International Standard (MIS) for trace
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Mercury (Hg)

Molinate

Monocyelic aromatic
hydrocarbons (MAHg)

Mutagenic

National Pollutant
Discharge
Elimination System

"{NPDES)

Natural logarithum
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DEFINITION

elements is the median value of vorldwide healt

criteria surveyed by the Food and Agriculture O
of the United Nations.

h protectfg

Hazardous Substances in Fish and Fishery Productg". ) The -
criteria are not standardized by tissue analysis or b t: ;

of protection required by each nation; hovever, quantitat? 5
comparisong can be made. The MIS gives an indication of l§§
other natiohs consider to be elevated contamination,levelv‘i‘
cgn only be used to provide general guidelines on other nsihi
findings. IS apply to "flesh veight, edible portiong® o: %?%‘
freshvate; ;ish and marine shellfish in parts per million (g
wet weight (ww), unless specifically noted otherwise. P

In this repért the term ”Alért Level® 4 ;
= 8 synon
International Standard ¢ ymous to Nedia

A silvery metal, liquid at ordinary temperatures, vhich is
toxic itself or in most compounds. [SWRCB Order No. Wa 85-11"

A selective‘herbicide which ig i
e particularly effecti
control of watergrass in rice. ¢ ve for e

CHEMICAL NAME: S~Ethyl hexahydro-~1 H-azepi
ne-l-carboth .
[Farm Chemicale Handbook, 19871 P bothicate

i

The clags of aromatic hydrocarbons which contain a single
benzene ring (C6H6).

An agent that causes an increase in the number of mutants (see
mutation) in a population. Mutagens operate either by causing ﬂ
changes in the DNA of the genes, so interfering with the coding
system, or by causing chromosome damage. ‘

Thg na@ional'program for igsuing, modifying,'revbking‘and
?912391ng, terminating, monitoring and enforcing permites, and
imposing and enforcing pretreatment requirements, under sections
307, 318, 40?, and 405 of the Clean Water Act. The term includes
appoved state programs. [40 CFR] '
logarithms to the base e. The number e is an irrational number
that can only be approximated: :

1

, e = 2,7182818284,..,.

{
H

i
1

The value of ‘e can be approximated by substituting large numbers
for n in the formula .

e = (1 + 1/n) #» n

This formula shows up in problems dealing wvith natural grovﬁh or
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Nematicides

‘Nickel (Ni)

Nitrogen dioxide

No observed effect
level (NOEL)

No significant risk
levels, calculated
(NSRLg)

Non-point source

Nutrients
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DEFINITION

decay, such as in population growth of bacteria or the decay of
uranium. [The Prentice-Hall Encyclopedia of Mathematics, 1982)

All substances or mixtures of substances used to control or
destroy nematodes.

-A hard, ductile, mallable, silver-white metallic element of the

iron-cabalt group.

A poisonous reddish-brown gas with the formula NO2 (a.k.a.
nitrogen peroxide). When cooled, the gas changes to a light
yellov liquid, nitrogen tetroxide (N204), and becomes a
crystalline solid without color at - 13.3 degrees F.

It is used .to bleach paper pulp.
The highest concentration of a toxicant in a bioassay test for
wvhich no adverse effect was found on the test organism. [SWRCB

Order No. W@ 83-11]

Calculated from DHS NSRLs using EPA assumptions of average
congumption of water of 2 liters per day and average ingestion

"of fish of 6.5 grams per day.

Causes of water pollution that are not associated with point
gources, such asg agricultural fertilizer runoff, or sediment
from construction. Examples include (i) Agriculturally related
non-point sources of pollution including runoff from manure
disposal areas, and from land used for livestock and crop
production; (ii) Siviculturally related non-point sources of
pollution; (iii) Mine-related sources of pollution including
nev, current and abandoned surface and underground mine runcif;
{iv) Congtruction activity related sources of pollution; (v)
Sources of pollution from disposal on land, in wvwells or in
subsurface excavations that affect ground and surface wvater
quality; (vi) Salt wvater intrusion into rivers, lakes, estuaries
and ground vater resulting from reduction of fresh water flow
from any cause, including irrigation, obstruction, ground water
extraction, and diversion; and (vii) Sources of pollution
related to hydrologic modifications, including those caused by
changes in the movement, flow, or circulation of any navigable
vaters or ground waters due to construction and operation of
dams, levees, channels, or flow diversion facilities. {40 CFR]

Any substance which nourishes; anything nutritious. [Webster’s
Nev Universal Unabridged Dictionary, 19831 ‘ &
Common macro-nutrients: C, H, 0, P, K, N,. S, Cs, Fe, Na, and Mg.

Common micro-nutrients: B, Co, Cu, Mn, Mo, Se, and Zn.
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coefficient
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Organic

Organachlorines

Oxidation state
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] .

tisgs
ues, are readily bicavailahle and/or hay

1
or bioaccumulatiog. € 2 high P°ten£i§1§

RaRt > 4

PR

an absolute quantjt;
t
Ratﬁer, groupe of Y.Qf
teristics are determinéa

In the detérmi i
; nation of pi) and
:uigicific:substance i not measgizsse'
ances with gimilar c ,
physic
g:jntitativ%ly on the basi: ofathzzirac
and Greasge may therefore pe 8aid to

fatty acids, &
) » Boaps, fatg vaxesg :
that ig extracted by the'solven; g:iﬁ'aand by Pl ererial..

elements, ions, Compounds,

greases are defined b
Y the

{Standard Methods...,'14th ::thogS;gid !
“r

.

any com :
o, pound containing carbon,

In chemistr
[Environmental Glossary 4tK'

goizngf of compounds uged mainly
Chlori
by ;;ZSZESOsiphenyls (PCB8), which are of ind
then apart ooos os:unds share a range of propertiEUStr%al
er types of pollutants, They ar: SZlCh fft 1
nerally o

relatively low vat
er solubiljy
hydrocarbons.‘[AHI, 2081 lity, alse known ag chlorinated

as pPesticides, ang the

:cids.of the halogens,
ransfer of electro i

) ns; 'in fact th
the halogens are coordinate ﬁovaiznfonds Tone

vhere a tr
ansfer of ele
. ; c
is produced, trons occurs,

; en the oxygen and
n other cases, however,

. a 3
[Basic College Chemistry, §:§n§§ lnlgé:?trovalence

. the (.‘ﬂa\'essijnrxo:':i:-‘M ;
ate’y, 4

he relatjve solubility of éa@; 3
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Ozone

Pelagic

Pentavalent Arsenid
(As V)

Peroxide

Pesticide‘

Phenanthrene

Phyla

Phylum
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An unstable allotropic form of oxygen, 03, with a pungent odor
like that of chlorine, formed variously, as by the passage of
electricity through the air. It is a poverful oxidizing agént,
much more active than ordinary oxygen, and is used for bleaching
oils, waxes, avory, flour, {paper bulpl and starch, and for
disinfecting drinking water. ({Funk & Wagnalls Standard College

Dictionary, 19731}

Describes open-vaterb(or deep-vater) habitat or those orgenisme
vhich depend upon it.

See Arsenic.

See Hydrogen peroxide.

All chemical agents vwhich are used for the control of some
noxious insect, plant, or animal. Pesticide compounds, synthetic

as well as substances which occur in nature, can be categorized
into four groups as follows:

(1) Chlorinated hydrocarbonsg containing carbon, hydrogen,
and chlorine. Examples are DDT, toxaphene, lindane, chlordane,

and endrin.
(2) Orgenic phogphorug (thiophosphate) compounds of

phosphorus, oxygen, carbon, and hydrogen. Examples are parathion

and malathion.
{3) Organic compounds including organic sulfur compounds,

organic mercurials, dinitrophenols, carbamates, and natural
products such as rotenone, nicotine, and strychnine.

(4) Inorganic compounds of copper sulfate, arsenate of
chlorine, thallium, calcium arsenate, and sodium

lead, zinc,
[ASCE SA 5, p. 28, October, 19671)

floroacetate.

A polynuclear aromatic hydrocarbon composed of three joined

benzene rings.

CHEMICAL FORMULA:  C14H10

Plural of phylum.

A unit used in the classification of animals. A phylum consists
of a number of classes, or occasionally of only one class, vaith
certain important characteristics in common, implying that all
members are descended from a common ancestor. For example the
phylum Protozoa consists of unicellular organisms; the phylum
Arthropoda contains invertebrates with exoskeletons and jointed
appendages. Large phyla are divided into subphyla; for example
the phylum Chordata is divided into the subphyla
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Phytopiankton

Point source

Pollutant

Pollutant loading

Pollution

Polychlorinated
biphenyls (PCBs)

Polychlorinated
napthalenes

Polynuclear aromatic
hydrocarbons (PAHs)
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Urochordata,Cephalochordata, and Vertebrata. Subphyla ok 8
divided into classes. The corresponding unit in :l:it we ?hen
clagsification is the division (although the phylum is used i
some plant classification schemeg). ([Dictionary of Life E
Science, 2nd ed., 1983]

Free-floating aquatic plants.

Any discernible, confined and discrete conveyance, includingihut
not limited to any pipe, ditch, channel, tunnel, conduit, well:
discrete fissure, container, rolling stock, concentrated aniﬁ;i .
feeding operation, or vessel or other floating craft, from which ?
pollutants are or may be discharged. This term doeé not inclﬁaﬁ.;
agricultural stormwater dischargeg and return flows from B
irrigated agriculture. (CWA, Sec. 502 (14)]

something that pollutes; egpecially, a harmful chemical or vééte
material discharged into the water or atmosphere, [Webster's‘i‘
Newv Universgal Unabridged Dictionary, 2nd ed., 1983) ) S

The mass emission rate of a pollutant generally expressed in
pounds or kilograms per day. . - 3

An alteration of the quality of the waters of the state by wasfé
to a degree vhich unreasonably affects (1) such vaters for -
beneficial uses, or (2) facilities which serve such beneficial

uses. "Pollution” may include "contamination”. [CWC
13050(1)1 see:

The introduction into the groundvater of the state of an active
ingredient, other specific product, or degradation product of an
active ingredient of an economic poison above a level, with an

adequate margin of safety, that does not cause adverge health
effects. [CFAC Sec. 131421

A mixture of compoundz composed of the biphenyl molecule which
has been chlorinated to varying degrees. [Environmental
Glossary, 4th ed.}

ventain b . omd s e bR

bt

PCBs are consiHered an environmental problem because of their

abundance, very great persistence, and considerable toxicity to
aquatic biota. [AHI, 3041

Pelynuclear aromatic hydrocarbons composed of two fused benzene
Tings (Cl1OH8) and one to eight chlorine atoms.

% e

The class of compounds containing two or more fused benzene
rings. ‘

In the 1990 SWRCB Draft FED for the Enclosed Bays and Estuaries
Plan PAHs are defined as the sum of acenaphthylene; anthracene;

».%’ N RN s Gt i 2o <1 e
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Pyrene

Quality of wvater

Regulatory levels

Reverse flow

Riverine

Riverine sources
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1,2-benzanthracene; 3, 4-benzofluoranthene; benzolklfluoranthene;
1,12-benzoperylene; benzolalpyrene; chrysene;
dibenzolahlanthracene; fluorene; indenoll,2,3-cdlpyrene;
phenanthrene; and pyrene.

A polynuclear aromatic hydrocarbon composed of four joined
benzene rings.
CHEMICAL FORMULA: C16H10

The chemical, physical, biological, bacteriologicel,
radiological, and other properties and characteristics of water

-which affect its use. [CWC Sec. 13050¢h)]

NAS guidelines and FDA action. levels:

The National Academy of Sciences (NAS) in 1973 established
recommended maximum concentrations of toxicants in tissues. The
NAS guidelines apply to contaminant concentrations in the whole
fish in parts per million (ppm). These recommendations vere
established not only to protect the organism containing the
toxic compounds, but also to protect the species that consume
thege contaminated organisms. The U.S. Food and Drug
Adminigtration (FDA) eatablished maximum concentration levels
for some toxic substances for human foods in 1983. The FDA
action levelse are for edible portions and are measured in ppm by
vet weight (ww).

DHS health advisory levels:

The DHS is responsible for issuing health advisory levels,
particularly in cases where FDA action levels are not available
for chemicals in food, for the protection of human health. DHS
health advisory levels are for the edible portion and are
measured in ppm ww. The interpretation of data available in the
Toxic Substances Monitoring Program, 1985 (TSM Program, 1985)
uses DHS sources vhere human health is concerned.

In the context of this report, the term reverge flov refers to
net flow being in the upstream direction in the Socuthern and
Western Delta. This condition occurs between approximately the
vestern end of Sherman Island (in the Delta) and the export
pumps when Delta inflov is relatively, lowv and Delta consumptive
uses and exports are high.

Pertaining to or like a river; riparian. [Funk & Wagnalls
Standard College Dictioenary, 19731

The pollutant inputs into the major rivers flowing into the
Bay-Delta Estuary from all point and non-point sources outside
of the geographic boundary of the Egtuary.
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Runoff

Salinity

~ San Pablo Bay

Sediment quality
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Selenate (Se +6)

Selenide (Se -2)
Seleniferous

Selenite (Se +4)

‘Selenium {(Se)

Silver (Ag)

Silviculture
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That part of precipitation which is not absorbed by soil,

evaporated, or transpired by plants, but finds its way into
streams as surface flow. (Fundamentals of Ground Water o
Contamination Glossary, 1983) o

Any precipitation, leachate, or liquid that drains from any par{
of a waste management unit. (23 CCR 2601} )

The total concéntration of digsolved ions in wvater, a
congservative property. [T,XLV,5:12-5:25]

The salt content of a water. (SWRCE Order No., W@ 85-1)
: "

Usually expres%ed as ppt (g/l), or ppm (mg/l).

The portion of San Francisco Bay encaompassing the area from the.
Richmond-San Rafael Bay Bridge on the south side to the Petaluma E
River on the north and the Carquinez Strait on the east. It has !
a surface area of 105 s8q. mi. at MLLW, mean depth of 9 ft., and ‘
mean gurface area of 60S, 000 AF. '

Objectives to be developed for basin planning which shall be
designed to protect the beneficial uses of the vaters of the
Bay-Delta Estuéry from degradation due to sediment quality.

Ionized seleniﬁm' at a valence state of +6, [SWRCB Order No. W@
85-11 See Selenium. :

1

Ionized selenium at a valence state of -2.
High in selenium as in seleniferous soils.

Ionized gelenium at a valence state of +4. [SWRCB Order No. W@
85-11 See Selenium. . -

A non-metallic element chemically resembling sulfur. Essential
for animals at trace concentrationg, selenium is toxic ta
animals in deficient or excessive dietary exposure. [SWRCB
Order No. W@ 85-11

Selenium occurs in three environmentally significant valence
states Se -2 (selenide), Se +4 (selenite), and Se +6 (selenatel,
with different toxic properties. '

A white, ductile, and very malleable metallic element of high
electric conductivity, crystallaizing in the isometric system,
found native as well as in combination: also called argentum.

The art of cultivating a forest; forestry. [Webster’s New
Universal Unabridged Dictionary, 2nd ed., 19791

e A s i T Sk B i B
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Simazine

Soluble, e.g.,

soluble selenium

South Bay

Spreader

Standard

Statewvide plan

Subsgurface
agraicultural
drainage

Subgurface

agricultural
drainage system

Suisun Bay
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A gelective herbicide used for the control of most annual

-grasses and broadleaf weeds in corn, established alfalfa,

established bermuda grass, cherries, peaches, citrus,
caneberriesg, cranberries, grapes, apples, pears, certain nuts,
asparagus, certain ornamentals and tree nursery stock, in turf
grass sod production, fairways, lavns, and similar areas.

- CHEMICAL NAME: 2-chloro-4, 6-bis(ethylamino) -8-triazine. [Farm

Chemicale Handbook, 19871

Any substance capable of passing through a membrane filter with
a rated pore diameter of 0.45 microns. [Standard Methode...,
14th ed., 19751]

Capable of entering into zolution or of being dissolved; as, a
soluble substance. [Webster’s New Universal Unabridged
Dictionary, 19791

The portion of the San Francisco Bay stretching from the San
Francisco-0akland Bay Bridge on the north to Mountain View in
the south. It has a surface area of 214 sq. mi. at MLLW, mean
depth of 11 ft. and mean volume of 1,307,000 AF

Also termed "film extender”. The American Association of
Pesticide Control Officials, Inc. has adopted this definition:
*"A substance vhich increases the area that a given volume of
liquid will cover on a solid, or on another liquid." ([Farm
Chemicals Handbook, 19871 :

See Water Quality Standard.

A water quality control - -plan adopted by the State Water
Resources Control Board in accordance with the provisions of
Cal.Water Code Sec. 13240 to 13244, for waters where water
quality standards are. required by the Federal Water Pollution
Control Act. Such plans supersede regional water quality .control
plans for the same waters to the extent of a conflict. ([CWC
Sec. 131701

The efifluent from a subsurface agricultural drainage system.

A set of tile drains, collectors and, in most cases, one or more
sump pumps vhich are installed in a field to remove water from
the root zone of any crops which may be planted. Generally
installed in areas with shallow perched water tables.

The portion of San Francisco Bay between the entrance to the
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Suisun Marsh

Sulfur dioxide

Surface active agent
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Carquinez Strai} and Chipps Island, including Grizzly and Honke
bays. It has & surface area of 36 8q. mi. at MLLW, mean depth -
of 14 ft. and mean volume of 323,000 AF. T

The marshlands generally located in southern Solanoc Count

south of the cities of Fairfield and Suisun City. It is &
bordered on the. south by Suisun Bay including Grizzly and Honk
bays, and the confluence of the Sacramento and San Joaquin :
rivers; on the east from Denverton along Shiloh Road to
Collingville.  Suisun Marsh occupies an area of 116,000 acres K
including about?BB,OOO acres below the five-foot co;tour It ia»iv

the largest contiguous brackish vater m i "
i ‘I , arsh in the United S
1 R é

Suisun Marsgh’s Eoundaries are legally d i H g
and 29101.5. | gally defined in CPRC Sec. 29101

A gas with a pungent and irritating odor. Eighty volumes of th ;%
gas dissolve in.one volume of water at 0 degrees Celsius "
{centigrade) and 1 atmosphere pressure (14.7 pounds per inch)
Liquid sulfur dioxide boils at -10 degrees Celsius. ‘

Becauge of its low boiling point and high heat of vaporization
sulfur dioxide has been used as a refrigerant, although ;as be;r
largely replaced by Freon. In the canning and paper industriesl
aulfur dioxide is employed as a bleaching agent for certain
f;ul@s and paper pulp. Sliced fruits are expoged to sulfur
dioxide before drying to prevent fermentation, the growth of i
molds, and blackening of the product. It ig also used in the :
manufacture of sulfuric acid, sulfurous acid, and its salts.

A substance that! reduces the interfacial tenaion of two boundary
lines. Most pesticide adjuvants may be. considered surface
active agents. Also known as surfactants.

Theee materiale gan be claszed s nonionie, anlonic and
cationic. Most emulsifying agents are of the nonionic type;
they do not ioni;e. Wetting agents and detergents are prim;rily
anionic, becoming ionized in solution, the negative molecule
exe?ting primaryiinfluence. Cationic forms which also become
ionized in solution are not extensively used. The positive
portion of the molecule is dominant vhen these materials are

ionized.

Factors involvediin the selection of a surface active agent
include the homogeneity of concentrate, storage stability of
concentrate or povder, corrosion factors on storage or packaging
of a concentrate, the ease of mixing with vater, effect of water
hardness on emulsion stability or dispersion, and use end cost
of ingredients.

DU+ PPN

Page No. 27
07/11/90
WORD/PHRASE

Suspended solids
(55)

Synergism

Synergistic

Synergietic effect

TCDD equivalents

Teratogen

Thiobencarb
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When dealing with high gallonage spray equipment using
considerable agitation, a minimum amount of emulsifier is
needed. However, residual surface sprays require greater
amounts to reduce the run-off.

Many terms designate particular surface activities. These are
often related. The folloving are are defined under these

headings:
Activator Foaming adjuvant
Adjuvant Foam suppressant
Deflocculator Spreader
Detergent Sticker
Digpersant Wetting agent
Emuleifier

{Farm Chemicalg Handbook, 19871}

Tiny particles of solids dispersed but undissolved in a solid,

liquid, or gas. Suspended solids in sewage cloud the vater and
require special treatment to remove (Environmental Glossary 4th
ed.). Generally considered those particles subject to Brownian

diffusion.

The joint action of different substances {(or organismsl in
producing an effect greater than the sum of the effects of all
the substances [or organiemz2] acting zeparately. (Funk &
Wagnalls Standard College Dictionary, 19731

0f or pertaining to the action of two or more substances [or
organismgl] to achieve an effect of which neither alone is
capable. [5WRCB Order No. W@ 835-11

The effect of a mixture which is greater than the sum of the
effects of .its individual components,

The dioxin toxic equivalent concentrations of a mixture of
chlorinated dibenzodioxins and dibenzofurans.

An agent which causes fetal malformations or monstrosities,

A preemergent and early postemergent herbicide for the control
of grasses and broadleaf weeds which infest rice fields, both
vhen transplanting and during direct-seeding.

The most common commercial formulations of thiobencard sre;
Bolero, Saturn, and Saturno. Some or all applications of Saturn
may be classified by the U.S. EPA as Restricted Use Pesticides

(RUP).

CHEMICAL NAME: S-(4-chlorophenyl) methyl diethylcarbamothioate.

[Farm Chemicals Handbook, 19871
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Tile drains
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(elements, metale or
_organics)

Toxicant
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(metals or organice)

Tracy Pumping Plant
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A System of clay:pipes installed beneath irrigated lands to
artificially remove water saturating the goil of the crop root
zone by gravity flow,

The averaging of%a time series af (sequential) analytical
results from a single sampling location in a manner which takes
into account the’length of time between sequential samples.

A vhite, malleable, metallic element of lov tensile strenght,
found chiefly ingcombination; also called stannun,.

]
Maximum tissue r?sidue levels which are protective of human
health and preferably tiseue residue levels vhich trigger State
and Regional Boagd action to prevent levels from reaching
maximum allowable concentrations for human consumption.
Iniormation-concfrning synergistic, antagonistic or additive
effects when mor; than one contaminant is accumulated in an
organism should be considered when developing tizsue alert
levels. Tissue residue levels protective of aquatic life must
also be determinéd. These levels are to be used to establigh
priorities for State and Regional Board regulatory programs,
including the mass emissions strategy.

Use to refer to an extensive and artificial group of compounds
vhich include oil and grease, monocyclic aromatic hydrocarbons
{MAHg), polynuclear aromatic hydrecarbons (PAHg), ant other
hydrocarbons or -drganic compounds such as trihalomethane
formation precursors (THMFPs).

Those pollutantsJ or combinations of pollutants, {elements,
metals, or organicel including disease-causing agents, vhich
after discharge and upon exposure, ingestion, inhalation, or
assimilation intq any organism, either directly from the
environment or ingirectly by ingestion through food chaing, will
cauge death, dizeage, behavioral abnormalities, cancer, genetic
mutations, physiological malfunctions, or physical déformations,

in such organisms:or their offspring. [Resource Conservation
Glossaryl

(1) A dhemicLl that controls pests by killing rather than
repelling them.

i .
(2) A harmfu} gubstance or agent that may injure an exposed
organism, [Envir?nmental Glossary 4th ed. ]
! .
Those elements .[metals or organicsl generally present in natural
vater samples at concentrations of less than one milligram per
liter. [SWRCB Or&er No. W@ 85-11 .

The U.S. Bureau of Reclamation Central Valley Project pumping
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Tributyltin (TBT)

Trihalomenthane
formation potential
{THMFP)

Trihalomethane
formation precursors
(THMFPs)

Trihalomethane
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Trihalomethanes
(THMs) or Total

trihalomethanes
(TTHMs)

Trivalent chromium
(Cr IID

Turbidity

Valence
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plant in the Delta west of Tracy. The socurce of the water in the
Delta-Mendota Canal.

An antifouiihg agent used as an additive in hull paints for
ships and boats.. Tributyltin is the most common organo-tin.

Di- and monobutyltin are also used as antifouling agents.

The analytical results from a non-standard laboratory technique
which is used on raw vater supplies in an attempt to quantify
the likelihood that trihalomethanes will be formed when the
vater is disinfected.

The organic materials (usually dissolved humic and fulvic acids)
in a ravw water supply which when disinfected result in the
production of trihalomethanes.

See Trihalomethane formation precursors (THMFPs).

Singular;  One of the family of organic compounds, named as
derivatives of methane (CH4), wherein three of the four hydrogen
atoms are each substituted by a halogen atom [e.g., chlorine,
brominel in the molecular structure. {40 CFR 141.2]

Plural; (1) A subset of chemicals known as disinfection
by-products (DBPs) which are formed when vaters are 'disinfected.
THMs are produced when dissolved organic substances, such as
fulvic and humic acids produced by decaying crop residues or
peat soil in fresh or saline waters, come in contact with the
oxidizing agents used to disinfect drinking water. (T,VI,38:3-5;
T, XLVI, 99:11-191

(2} The sum of the concentration in mg/l'of the
trihalomethane compounds (trichloromethane [chloroform],
dibromochloromethane, bromodichlaromethane, and tribromomethane
{bromoforml), rounded to two significant figures. [40 CFR 141.2)

- See Chromium.

Hazy air due to the presence of particles and pollutants; a
similar cloudy condition in vater due to suspended silt or
organic matter. [Environmental Glossary 4th ed.}

The combining capacity of an atom of an element {or radicall for
atoms [or radicals of other elements. It is often closely
related to the number of electrons an atom [or radicall will
lose, or in many cases vill gain, during a chemical reaction.
[Basic College Chemistry, 19561 '
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Vapor pressure

Volatile

Waste

Water quality-

Water quality
control

Water guality
control plan

Water quality
criteria, EPA

‘Water quality
objective
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Also spelled valance.

{
he pressure exerted vwhen a solid or liquid is in equilibrium
with its own vapor. The vapor pressure is a function of-the
substance and its temperature. [Handbook of Chemistry and
Physics, 48th ed., 1967]

Evaporating rapidly; diffusing more or less freely in Water quality

theatmasphere. atandard
Lo

-Sewage and any and all other wvaste substances, liquid, solid,

‘gaseous, or radioactive, associated with human habitation, or of T Zinc (Zn)

human or animal érigin, or from any prpducing, manufacturing, or*jf 3
processing opera{ion of whatever nature, inc¢luding such wvaste o
placed within condtainers of whatever nature prior to, and for il

purposes of, digposal. [CWC Sec. 13050(d)] S

IR V)

]
See Quality of witer.

The regulation of any activity or factor which may affect the
guality of the vgter of the state and includes the prevention
and correction oﬁ vater pollution and nuisance. (CWC Sec.
13050(1)13 {

A designation or establishment for the waters within a specified
area of (1) beneficial uses to be protected, (2) water quality
objectives, and (3) a program of implementation needed for
achieving water quality objectives. [CWC Sec. 13050(j)]

Scientifically derived constituent concentrations or levels

“which are thought] to protect specific beneficial uses in a water

body. Water qualiiy criteria do not include the consideration of
all the other factors necessary to develop water quality

standards or objectives.

The limits or levels of water quality constituente or
characteristics vhich are established for the reasonable ‘
protection of beneficial uses of water or the prevention of
nuisance within ajspecific area and time frame. Water quality
objectives may bejeither numerical or narrative. [(CHWC Sec.

1303501

Factors to be considered in establighing water quality
objectives shall include, but not be limited to all of the
following: 2

(a) past, present, and probable future beneficial uses of
vater, i
{b) environmental characteristics of the hydrographic unit
under consideration, including the quality af water available
thereto, f

WORD/PHRASE

¢
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{c) vater quality conditions that could reasonably be-
achieved through the coordinated control of all factors vhich
affect water quality in the ares,

{d) economic considerations, and _ . ,

‘(e) the need for developing housing vithin the region. [CWC
Sec. 13241]

A term used in connection with the federal Clean Water Act which
iz roughly equivalent to water qpality objectives and designated
beneficial uses.

A bluish white, metallic element occurring mostly in
combination.
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AHI
Agency
BADA
BISF
Bureau
CBE
CCWD
COE
DFA

- DFG

DHS

DWR
EBMUD
EPA
FAQ

FDA
NAS
NOAA

RIC

RWQCB_2
RWQCB_S
Region 2
Region §

SAVESF
SBDA

. SWRCB

State Board

U.S. Corps
USBR

USFDA
USFWS
UsSGSs

U
u.

POLLUTANT POLICY DOCUMENT
: APPENDIX C
ABBREVIATIONS FOR CITATIONS

ORGANIZATION NAME

AQUATIC HABITAT INSTITUTE

U.S. ENVIRONMENTAL PROTECTION AGENCY {also EPA)
BAY AREA DISCHARGERS ASSOCIATION

THE BAY INSTITUTE OF SAN FRANCISCO

U.S. BUREAU OF RECLAMATION (also USBR)

CITIZENS FOR A BETTER ENVIRONMENT

CONTRA COSTA WATER DISTRICT

U. S. ARMY CORPS OF ENGINEERS (also U.S. Corps)
DEPARTMENT OF FOOD AND AGRICULTURE

CALIFORNIA DEPARTMENT OF FISH AND GAME .
CALIFORNIA DEPARTMENT OF HEALTH SERVICES (alsc
DGRS) :

DEPARTMENT OF WATER RESOURCES

EAST BAY MUNICIPAL UTILITY DISTRICT

U.S. ENVIRONMENTAL PROTECTION AGENCY (also Agency)
FOOD AND AGRICULTURAL ORGANIZATION OF THE UNITED
NATIONS

U.S. FOOD AND DRUG ADMINISTRATION

NATIONAL ACADEMY OF SCIENCES

U.S. NATIONAL QOCEANOGRAPHIC AND ATMOSPHERIC
ADMINISTRATION

RICE INDUSTRY COMMITTEE

SAN FRANCISCO BAY REGIONAL WATER QUALITY CONTROL
BOARD (REGION 2)

CENTRAL VALLEY REGIONAL WATER QUALITY CONTROL
BOARD (REGION 5)

- See RWQCB_2

See RWACB_S -
SAVE THE SAN FRANCISCO BAY ASSOCIATION, THE
SOUTH BAY DISCHARGERS ASSOCIATION
CALIFORNIA STATE WATER RESOURCES CONTROL BOARD
(also State Board) ‘
CALIFORNIA STATE WATER RESOURCES CONTROL BOARD
(also SWRCB)
U.S. ARMY CORPS OF ENGINEERS (also COE)
U. S. BUREAU OF RECLAMATION (alsoc Bureau)
U.S. FOOD AND DRUG ADMINISTRATION (alsoc FDA)

. FISH AND WILDLIFE SERVICE
. GEOLOGICAL SURVEY

Uy
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‘SYMBOL

2,3,7,8-TCDD 2,3,7,8-Tetrachlorodibenzo-p-dioxin (See Dioxin in Glossary)

2,4-D (2,4-Dichlorophenoxy) acetic acid
AEL Adverse effects level
AET Apparent effects threshold
AF Acre-Foot = 43,560 cubic feet = 325,300 gallons
Ag _ . Silver
Ae Arsenic
Ag 111 Trivalent arsenic, valence = +3
As V Pentavalent arsenic, valence = +5
B Boron
BHC Benzene hexachloride
BMP (s} Best management practice(s)
BPTC Bay Protection and Toxic Cleanup Program (alsc BPTCP)
CAC California Administrative Code (OBSOLETE--Now Cal. Code of
Regulations, CCR)
CCR California Code of Regulations (formerly Cal. Administrative
Code, CAC) =)
CDbD(&8) Chlorinated dibenzodioxin(s) (dioxin equivalant(s)) ‘01
CDF(s) Chlorinated dibenzofuran(s) (dioxin equivalent(s))
CEQA . California Environmental Quality Act =
CFR U.8. Code of Federal Regulations (p]
cop Chemical oxygen demand ' o
CPRC California Public Resocurces Code
CvP Central Valley Project : <
CWA Federal Clean Water Act of 1977 I
CwWC California Water Code 1e)
CZMA Coastal Zone Management Act |
Cd Cadmium
Ci Chlorine
Cr Chromium
Cr 11I . Trivalent chromium, valence = +3
Cr VI Hexavalent chromium, valence = +6
Cu . Copper - :
D-1485 SWRCB Water Rights Decision 1485 (1978)
DDA " Bis(chlorophenyl) acetic acid
DDE Dichlorodiphenyldichloroethylene
DDT Dichlorodiphenyltrichloroethane
DO Dissolved oxygen
bs San Joaquin River Drainage Study
Delta Sacramento-San Joaquin Delta
Delta Plan ~ 1978 SWRCB WQCP - Sacramento-San Jouquin Delta and Suisun
Marsh
EDL Elevated data level .
Estuary San Francisco Bay and Sacramento-San Joaquin Delta Estuary
FED Functional Equivilant Document
H Hardness (as CaCQ3)
HCH(s) Hexachlorocyclohexanel(s) (See BHCs)

Hg . Mercury
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SYMBOL
3222 U.S. Code Annctated . ’
1988 or 1990 Draft Water o
v 188 | a | er Qualaty Control Plan (also Plam)
cu. m Cubic meter = 35.31 cu. ft. = 1.31 cu yd.
dw Dry weight basis '
ft Foot or feet
fuw Freshwater
gm Gram = 0.035 oz (avdp.)
tg Kilogram = 2.2046 pounds
lgld .Kilograms per day = 2.203 lbs/d
L Pound (avdp.) = 16 oz lavdp.) = 453.6 grame
lns Pounds (avdp.) per day = 0.4336 kg/d
Natural logarithm (logarithum to the base e)
m Meter or meters = 3.28 feet ’
mg Milligram = 0.00l1 gm
:g;tg giiligrams per kilogram (egual toc ppm)-
lligrams per liter (appr |
ni L grans ) pproximately equal to ppm in aqueous
ng/l Nanograms ' i
- per liter (appr i
Lanograms PP ox1mately_equal to ppt in aqueous
o/00 Parts per thousand (approxi
Ximat [
b Parts per PP mately equal to g/l in aqueous
PP Parte per billion (a
proximatel
farts per P y equal to ug/l in aqueaus
ppm Parts per million (e ’
qual to mg/k approx.
aqueousg golutiions) & PP ¥ equal to ng/d in
ppPq Parts per quadrillion (a
pprox. one th A
t SRR e ousandth of a ng/l in
PP Parte per trillion (a X
ouaife) »pproximately equal to ng/l in aquecus
sq. mi. Square mile = 640 acres = 259 h = '
= 2 ect
SW Salt water e
tonne metric ton = 1000
= kilograme = 2205 = 2
l (oprae ten - pounds 1.1025 y.s.
ug/ Micrograms i i |
per liter (a i
Hicrograns pproximately equal to ppb in aqueous

ww

Wet weight basis

pPage Ho. 2
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ABBREVIATION/
SYMBOL

IDHAMP
LC30
LDSO
LEL
LOEL

LTHS
MAF
MAH{(®)

" MARL

HMCL(8)

MES
M1S
MLLW
MPRSA
NOEL
NPDES
NSRL
NWR

Ni
PAHIS)
PCB(&)
PQTW(s)
PPD

Pb
Plan
RUP
Region
Region 3A
Region 3B
Region 5C
SMW Program
SS

STORET

[S108 N

SHWP

Se

Se +4

Se +6
Se -2
Sn

TBT

THM (&)
THHFP (&)
THMP(s)
TSM Program
TTHH
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ABBREVIATIONS/SYMBOLS

DEFINITION

Interagency Delta Health Aspects ¥Monitoring Program
Median lethal concentration

Median lethal dose

Lovest effect level

Local observable effects limit or jowest observed effects
level ’
Long term management strategy

‘Million acre feet

Monocyclic aromatic hydrocarbon(s)

Maximum allowable residue level .

Maximum contaminant level(s) (associated with drinking.
vater) '
Mass emigsion strategy

Median international standard

Mean lowver low water

Marine Protection Research and Sanctuaries Act

Ho observed effect level

National Pollutant Discharge Elimination System

No significant risk level '
National wildlife refuge

Nickel . &w'

Polynuclear aromatic hydrocarbon(s)

Polychlorinated biphenylig) ‘ -
Publicly owned treatment vorki(s)

Pollutant Policy Document

Lead '

1988 or 1990 Draft Water Quality Control Flan (also WQCP)
Restricted use pesticide, EPA ‘ ’ ]

San Francisco Bay Basin (also Basin 7). See RWQCB_Z
Sacramento River Basin (also Bazin 5A)

gacramento-San Joaguin Delta Basin (also Basin 5B)

San Joaquin River Basin (alec Basin aC) h

State Mussel Watch Program

Suspended solids

Storage and Retrieval gystem, the EPA’s national
computerized data

- Gtate Water Project

Selenium

Selenite, valence
Selenate, valence
Selenide, valence
Tin '
Tributyltin
Trihalamethane(s),
Trihalomethane formation precussers
Trihalomethane precursor(s)

Toxic Substances Monitoring Pragram
Total trihalomethane '

"

+«4 (also Se 1V)
+6 (also Se VI
-2 (also Se -II)

n u
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- STATE WATER RESOURCES CONTROL BOARD
P. O. Box 100, Sacramento, CA 95801 |

1440 Guerneville Road
Santa Rosa, CA 95403
(707) 576-2220

75 Qakland, CA 94612
© (415) 464-1255

NORTH COAST REGION (1)

. AN FRANCISCO BAY REGION (2)
- 4% 1 1800 Harrison Street, Ste. 700

SISKIYOU

TRINITY

CENTRAL COAST REGION (3).

1102-A Laurel Lane
San Luis Obispo, CA 93401
(805) 549-3147

LOS ANGELES REGION (4)

101 Centre Plaza Drive
Monterey Park, CA 81754-2156
(213) 266-7500

CENTRAL VALLEY REGION (5)

3443 Routier Road, Suite A
Sacramento, CA 95827-3098
(916) 361-5600 :

Fresno Branch Office

3614 East Ashlan Ave.
Fresno, CA 93726
(209) 445-5116

Redding Branch Office

415 Knollcrest Drive
Redding, CA 96002
(916) 224-4845

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS

LAHONTAN REGION (6)

2092 Lake Tahoe Boulevard
P. O. Box 9428

South Lake Tahoe, CA 95731-2428 .

(916) 544-3481
Victorville Branch Office

Civic Plaza

15428 Civic Drive, Suite 100
Victorville, CA 92392-2359
(619) 241-6583

COLORADO RIVER BASIN
REGION (7)

73-271 Highway 111, Ste. 21
Palm Desert, CA 92260
(619) 346-7491

SANTA ANA REGION (8)

6809 Indiana Avenue, Ste. 200
Riverside, CA 92506
(714) 782-4130

SAN DIEGO REGION (9)
9771 Clairemont Mesa Blvd. Ste. B

‘San Diego, CA 92124
(619) 265-5114

9

: )
IMPERIAL ’
SAN DIEGO

MAPOO24  1-90
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